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Chapter 1 Introduction1
a new curriculum in 2007. One of the most salient aspects was the introduction of 
a competency model that was based on the Canadian Medical Education Directives 
for Specialists (CanMEDS) framework, consisting of seven competency fields, and 
that was identified as constituting the profile of a competent physician.10-13 This 
challenging transition in postgraduate medical training in the Netherlands was 
supported by the temporary Dutch Advisory Board for Postgraduate Curriculum 
Development (DAPCD).6
As competency-based education is an outcome-based curriculum approach, 
regular in-training assessment, using the miniCEX approach, is now mandatory.14 
To document progress, all residents must keep a portfolio, and regularly structured 
progress interviews of program directors or supervisors with residents have been 
required as of 2007.
A competency-based curriculum made new demands on clinical teachers and 
supervisors of residents, who were unfamiliar with competency-based education. It 
was evident from the start of the project, therefore, that faculty development and 
quality systems were both required to implement the new curriculum effectively.6 
Clinical teachers should understand the principles of competency-based learning 
and teaching, know how learning in clinical practice takes place, and how they can 
help to enhance such learning.
Learning in clinical practice
Learning in the clinical setting or learning on the job is also called ‘workplace 
learning’.15,16 This is a highly effective way of learning because of its high authenticity 
and active involvement in clinical work. Key characteristics of workplace learning 
are non-formal and incidental learning, and implicit, unstructured, and tacit 
knowledge, which all characterize these learning processes as mostly unintentional, 
spontaneous, and unplanned, happening more or less unconsciously as a result of 
trainees’ day to day activities, rather than resulting from highly structured teaching 
programs (formal learning).15,17,18 When elaborating the difference between 
formal, intentional learning processes that require attention in the workplace and 
spontaneous unconscious learning processes, we can distinguish seven work-related 
learning processes, which all differ in the degree of consciousness and goal-setting 
they involve (Box 1).
In Figure 1, these characteristics have been put together in a model of professional 
workplace learning. Point of departure is recognizing and acknowledging the 
spontaneous learning processes that take place ‘below the surface’ of conscious 
attention, summarized as learning through participation in practice, by experience 
and social interaction. When learners pay more deliberate attention to these 
Introduction
The training of residents predominantly takes place while working in clinical 
practice, where residents learn from their experiences and from social interaction, 
the main learning processes in practice. Since the early 1990s, this training period 
has undergone a quiet revolution.1 With the launch of Tomorrow’s Doctors in 
the United Kingdom in 1993, the framework guiding medical education began to 
shift from a time- and process-based framework to a competency-based model.1 
International acceptance of this paradigm shift is reflected by the subsequent 
release of competency-based frameworks in different countries and for different 
specialties.2-9 Regulatory organizations now require demonstration of attainment of 
competency as part of their expectations; in some countries, this requirement now 
guides accreditation processes.
In competency-based medical education (CBME), learning is a collaborative process 
in which responsibility is shared between teacher and learner. Critical skills required 
of the learner include self-directed and lifelong learning, self-reflection, and self-
assessment. The dynamic interaction between teacher and learner in a CBME 
framework can clearly facilitate this process. To meet this responsibility, programs 
must create safe learning environments and clearly define roles and expectations 
for all participants. CBME also requires that programs ensure adequate learner 
supervision. Training programs should establish measurable standards of supervision 
for each trainee appropriate to his or her level and specialty. Appropriate supervision 
for all levels of learners can enrich learning while at the same time ensuring the 
delivery of safe and effective patient care.1
Competency-based medical education in the Netherlands
It takes about nine to twelve years after secondary education to become a medical 
specialist in the Netherlands. After a six-year undergraduate medical education 
program, virtually all students who graduate from medical school apply for 
postgraduate programs in one of 33 medical specialties (4 to 6 years), primary 
medical care (3 years), or public health and a few other specialties (2 to 4 years).10 
Medical specialty and primary care training take place in a setting where they 
predominantly learn on the job, and teaching is mostly provided by physicians who 
also work in that clinical setting.6
Postgraduate medical training in the Netherlands faced a dramatic change over the 
past decade.10 A seminar of the Central College of Medical Specialties in 2000 (CCMS 
2000) was the start of a nationwide reform. With only a few years of preparation, 
legislation was issued in January 2004 to force all specialty associations to present 
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spontaneous learning processes, these learning processes become a source of 
deliberate, professional learning. Professional learning builds on awareness of and 
reflection on learning by participation in practice and also seeks to connect these 
spontaneous learning processes with deliberate learning in educational settings 
(undergraduate, postgraduate, and continuing medical education) in order to 
improve professional practice.
Effective teaching in clinical practice
Recognizing the power and nature of spontaneous learning is a starting-point 
for clinical teachers to stimulate learning in practice in a more deliberate way 
by explicit questioning, discussion, and reflection, aiming to improve residents’ 
clinical competence. Clinical teachers may stimulate residents to become aware 
of and reflect on what they learned in professional practice, individually as well as 
collectively. This needs to be done in relation to residents’ next actions in practice. 
The next step would be a critical reflection on practice itself, asking questions such as 
Are we doing the best we can? (bottom arrows). It is also the task of clinical teachers 
to connect residents’ workplace learning to their learning in formal education (top 
arrows).
Box 1 Spontaneous and conscious work-related learning processes (Bolhuis15)
Type of learning Spontaneous Conscious
Learning directly 
linked to action and 
performance
1. Learning by immediate actions 
and trial and error. (Profes-
sional) behavior that causes no 
immediate problems will be 
repeated the next time.
4. Learning by conscious (‘reflec-
tive’) actions: for instance, by 
preparing the handover, by ob-
serving and rethinking results 
of patient care together with 
colleagues in order to improve 
care in the future.
Learning as a result of 
observation
2. Model-learning – learning 
by observation or imitation: 
people learn primarily through 
interacting with others and 
imitating them. Learning by 
imitation is strengthened by 
identification. 
5. Learning by (more) conscious 
(‘reflective’) observation 
and imitation: learning by 
goal-oriented and purposeful 
observations of colleagues, 
studying their professional 
performances, and drawing 
conclusions about one’s own 
performances.
Learning as a result of 
interactions between 
people or by (written) 
information
3. Learning by social interaction; 
fitting in with the discourse: 
i.e., adapting to and joining 
the mode of talking (about 
patients, colleagues, education, 
etc.) that is standard in the 
profession, and especially in 
the doctor’s actual context, the 
particular hospital where s/
he works.
6. Learning by processing infor-
mation (from education and 
media) refers to theoretical 
learning. To connect this learn-
ing process with outcomes in 
professional performances, 
additional learning in practice 
will be necessary.
7. Learning by critical reflection 
and interaction: deliberating 
conscientiously on your own 
and collective performances, 
behavior, and discourse as well 
as information. Critical think-
ing is a way to open practice to 
more transformative learning 
processes.
Figure 1 Model of workplace learning (Bolhuis)17
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From the literature we learn that excellent clinical teachers are described as role 
models, effective supervisors, dynamic teachers, and supportive individuals.19,20 
Effective role models are clinically competent and should at least role model the 
CanMEDS competencies.21 Furthermore, they possess excellent teaching skills 
and have personal qualities such as compassion, a sense of humor, and integrity. 
Effective supervisors give feedback and provide guidance, involve their students in 
patient care, and provide opportunities for carrying out procedures.22-27
Literature on clinical teaching rarely connects to the broader literature on workplace 
learning. While some clinical teaching qualities can be related to the model of 
professional workplace learning, other aspects appear to be neglected in the clinical 
teaching literature. Learning from competent role models is part of learning from 
social interaction, for example, and a supportive clinical teacher stimulates resident 
participation as a condition for workplace learning. As learning from experiences 
(one’s own actions) is a very important part of spontaneous learning, one would 
expect task allocation to residents to be an important teacher role. However, in 
literature on clinical teaching this item is largely lacking.
Until recently, most clinical teachers were not specifically trained to supervise 
residents, especially not in a competency-based curriculum. Most clinical teachers 
developed their supervisory skills while working in practice, through their own 
experiences and social interaction, but with only little or no deliberate reflection 
on their own or other people’s performance. Before the introduction of the 
competency-based curriculum in the Netherlands, assessment of individual clinical 
teachers was not performed regularly.
Assessing clinical teaching
To further improve clinical teaching, reflection on the teaching performance by valid 
assessment of and feedback on clinical teaching can be a powerful tool.25 Feedback 
is a widely used method to become aware of and reflect on one’s behavior and 
performance in clinical practice. A literature review described 21 clinical teacher 
assessment instruments, which were extensively reviewed for their measurement 
qualities.28 Beside a lack of validity evidence, many instruments lack a clear 
theoretical framework, making it more difficult to establish in which direction efforts 
should be made to improve teaching.29
The outcomes of an evaluation, moreover, can be influenced by various teacher and 
learner characteristics. Some studies found that male faculty achieved higher scores 
on teacher evaluations.30,31 Other studies looked for the influence of residents’ 
training level on outcomes; some of these failed to find significant differences in 
teaching evaluation when type and level of trainees were compared, but others did 
find differences.24,27,32-35 Results from self-evaluations lack a strong correlation with 
residents’ scores, and several studies stressed that physicians have a limited ability 
to self-assess accurately.24,27,32-37 Therefore, when developing and implementing 
an evaluation instrument, factors that could influence the outcomes need to be 
investigated.
Having a good instrument, however, is just the beginning: if feedback is to be used 
for reflection, decision-making, learning, and change, it needs to be provided 
in a carefully designed and instructive way.38 Unfortunately, not much has been 
published about systematic methods to achieve these goals in clinical practice in a 
way that is supportive to both clinical teachers and residents. What we learn from 
the literature is that both teachers and learners need to understand the purpose of 
such a system and need to find the use of an instrument acceptable and useful.39 
Assessment feedback reports, containing written feedback based on learner ratings 
combined with self-assessments, are useful and can stimulate improvement of 
clinical teaching.40 Reflection and decision-making can be enhanced by discussing 
feedback with a facilitator who helps the recipient.41,42
Aims of the thesis
Workplace learning is essential in the training of future medical specialists, and 
physicians play a central role in optimizing this learning process. There is a need for 
appropriate tools, such as evaluation instruments, and appropriate procedures for 
using such tools in order to provide clinical supervisors with useful feedback to aid 
them in creating an effective learning environment in the clinical workplace. This 
thesis will focus on this need. The aims of this study are to:
1. review the literature for characteristics of good clinical teaching in the clinical 
workplace and to evaluate existing instruments on how well they measure 
these characteristics;
2. design and validate an instrument based on relevant characteristics of learning 
in the clinical workplace. The purpose of this instrument is to provide feedback 
and guidance to clinical teachers on how to supervise residents;
3. develop and evaluate an evaluation system for providing feedback to clinical 
teachers;
4. examine the quality of clinical teachers, participating in this evaluation system;
5. identify what factors influence the quality of clinical teaching as perceived by 
residents.
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Thesis outline
In order to achieve these research aims, five studies were conducted, which are 
briefly described below to provide an outline of the thesis.
After an introduction in Chapter 1, the content and the measurement properties of 
existing instruments have been evaluated in Chapter 2. A review from 2004 showed 
that there are many instruments for evaluating clinical teaching, but some of these 
instruments lack proper validity evidence. For a better understanding of what these 
instruments do measure in relation to what is defined as good clinical teaching, we 
performed a systematic review of instruments in order to determine: (1) the content 
of these instruments (what they measure), and (2) how well these instruments 
measure clinical teaching (their measurement qualities). To evaluate the content 
of the questionnaires, we defined seven domains of clinical teaching in the clinical 
workplace, based on literature on clinical teaching and workplace learning. We 
also evaluated to what extent these instruments assessed the way clinical teachers 
teach their residents the CanMEDS competencies. To evaluate the measurement 
properties, we used the model of standards published by the American Psychological 
and Educational Research Associations, distinguishing five sources of evidence: (1) 
the content, (2) the response process, (3) the internal structure, (4) the relation to 
other measurements, and (5) the consequences.
Chapter 3 builds on the findings of the review study and included the principles of 
workplace learning as the starting-point for designing and validating a questionnaire 
as a source of feedback on clinical teachers’ teaching skills in postgraduate medical 
education. Items of the questionnaire were grouped in the seven domains of clinical 
teaching with an additional category for teaching the CanMEDS competencies. Items 
were rated on their relevance and wording by four groups of stakeholders, who also 
commented on item content and lacking items. This led to the formulation of the 
questionnaire on Evaluation and Feedback For Effective Clinical Teaching (EFFECT).
To investigate the measurement qualities of this EFFECT questionnaire, it was piloted 
in three hospitals, a confirmative factor analysis was performed using a set of 406 
resident evaluations, and reliability coefficients were calculated. Chapter 4 explains 
the roles of the clinical teacher in postgraduate medical education and discusses 
how these teaching skills can be evaluated, for what purposes, and how these 
evaluations can be used in practice.
Chapter 5 describes a design-based research study in which we investigated the 
design and implementation of an evaluation system in which residents provided their 
supervisors with oral feedback, based on the results of the EFFECT questionnaire. 
We evaluated the usefulness and acceptability of the design, the EFFECT-System 
(EFFECT-S), based on the results of focus group interviews with residents and 
supervisors.
Chapter 6 describes the results of a prospective study examining changes following 
the evaluation of supervisors in postgraduate medical education who participated 
in EFFECT-S.
Chapter 7 describes the results of a cross-sectional multicenter study of the quality 
of clinical teaching as perceived by residents and clinical teachers. We investigated 
what factors (type of hospital, discipline, gender, year of residency training) 
influenced the quality of clinical teachers, and how self-evaluations were related to 
the resident scores on EFFECT.
Chapter 8, finally, synthesizes the results of all studies, discusses strengths and 
weaknesses of the studies, and outlines some implications for future research and 
practice. As the studies were written to be read on their own, there is inevitably 
some repetition and overlap across chapters.
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2 AbstractBackground Learning in a clinical environment differs from formal educational settings and provides specific challenges for clinicians who are teachers. Instruments 
that reflect these challenges are needed to identify the strengths and weaknesses 
of clinical teachers.
Objective To systematically review the content, validity, and aims of questionnaires 
used to assess clinical teachers.
Data sources MEDLINE, EMBASE, PsycINFO and ERIC from 1976 up to March 2010.
Methods The searches revealed 54 papers on 32 instruments. Data from these 
papers were documented by independent researchers, using a structured format 
that included content of the instrument, validation methods, aims of the instrument, 
and its setting.
Results Aspects covered by the instruments predominantly concerned the use of 
teaching strategies (included in 30 instruments), supporter role (29), role modeling 
(27), and feedback (26). Providing opportunities for clinical learning activities was 
included in 13 instruments. Most studies referred to literature on good clinical 
teaching, although they failed to provide a clear description of what constitutes a 
good clinical teacher. Instrument length varied from 1 to 46 items. Except for two 
instruments, all had to be completed by clerks/residents. Instruments served to 
provide formative feedback (instruments) but were also used for resource allocation, 
promotion, and annual performance review (14 instruments). All but two studies 
reported on internal consistency and/or reliability; other aspects of validity were 
examined less frequently.
Conclusions No instrument covered all relevant aspects of clinical teaching 
comprehensively. Validation of the instruments was often limited to assessment 
of internal consistency and reliability. Available instruments for assessing clinical 
teachers should be used carefully, especially for consequential decisions. There is a 
need for more valid comprehensive instruments.
Background
High-quality patient care is only feasible if physicians have received high-quality 
teaching during both their undergraduate and their residential years.1,2 Their 
medical development starts in a university environment and continues in a clinical 
setting, where they predominantly learn on the job. Most teaching in clinical settings 
is provided by physicians who also work in that clinical setting. Therefore, it is 
important that these physicians should be good and effective teachers.3,4
There is a considerable body of literature on the roles of clinical teachers, including 
several review studies.5-10 Excellent clinical teachers are described as physician role 
models, effective supervisors, dynamic teachers, and supportive individuals, possibly 
complemented by their role as assessors, planners, and resource developers.11-13 
Some of this literature, including a recent review, has described good clinical 
teachers by looking for typical behaviors or characteristics, which often fit into one 
or more of the above-mentioned roles.14-18
There is also a considerable body of literature defining physicians in terms of single 
roles, such as role models or supervisors.3,19-25 Effective role models are clinically 
competent, possess excellent teaching skills, and have personal qualities, such as 
compassion, sense of humor and integrity. Effective supervisors give feedback and 
provide guidance, involve their students in patient care, and provide opportunities 
for carrying out procedures. Studies on work-based learning show that work 
allocation and structuring are important for learners to make progress and that a 
significant proportion of their work needs to be sufficiently new to challenge them 
without being so daunting as to reduce their confidence.26-29 To assign work that 
provides effective learning opportunities, therefore, is essential.30
Physician competencies which should be acquired by trainees during their training 
have recently been formulated.1,4,31,32 Clinical teachers should at least role model 
these competencies.33 Box 1 summarizes the roles of the clinical teacher. The 
assessment of clinical teachers in postgraduate education is often based on 
questionnaires completed by residents.25 It is important that these instruments 
should have good measurement properties. If used to help improve clinical teaching 
skills, such instruments should provide reliable and relevant feedback on clinical 
teachers’ strengths and weaknesses.6,25 If used for promotion and tenure, or ranking 
of clinical teachers, instruments should be able to distinguish between good and bad 
teachers in a highly valid and reliable way.
The American Psychological and Education Research Associations published standards 
identifying five sources of validity evidence by: (1) Content, (2) Response process, (3) 
Internal structure, (4) Relations to other variables, and (5) Consequences (Box 2).34-37
Beckman34 extensively reviewed instruments for their psychometric qualities, thereby 
giving useful recommendations on ways of improving this quality. However, we are 
18 19
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2
DOMAINS OF CLINICAL TEACHING
Physician role model
the clinical teacher can be observed during daily work
Teacher role 
the clinical teacher uses effective teaching strategies 
such as discussing learning goals, giving explanations, 
asking questions, discussing work, and giving 
instructions for further learning
Supervisor role
Assigning work effective for learning: the clinical 
teacher makes sure that trainees perform tasks they 
can learn from, participate in daily practice with 
growing responsibility and sufficient autonomy
Providing feedback: the clinical teacher in his or her 
supervisor role provides feedback in order to improve 
performance and stimulate the learning process 
(formative use)
Supportive person 
the clinical teacher contributes to a positive, 
stimulating learning environment by being supportive, 
enthusiastic, friendly, accessible
Assessor role 
the clinical teacher assesses the performance of a 
trainee, using different assessment tools, in order to 
make go/no go decisions (summative use)
Planner/organizer 
the clinical teacher plans teaching moments in daily 
work and takes time for the trainee and education
Resource developer 
the clinical teacher develops educational materials
MEDICAL COMPETENCIES
Medical Expert
(e.g. demonstrate diagnostic and therapeutic skills for 
ethical and effective patient care and demonstrate 
effective consultation services with respect to patient 
care, education and legal opinions)
Communicator
(e.g. establish therapeutic relationships with patients/
families and discuss appropriate information with 
patients/families and the health care team)
Collaborator
(e.g. consult effectively with other physicians and 
health care professionals and contribute effectively to 
other interdisciplinary team activities)
Manager
(e.g. utilize resources effectively to balance patient 
care, learning needs, and outside activities and work 
effectively and efficiently in a health care organization)
Health Care Advocate
(e.g. identify the important determinants of health 
affecting patients and contribute effectively to 
improved health of patients and communities)
Scholar
(e.g. develop, implement and monitor a personal 
continuing education strategy and critically appraise 
sources of medical information)
Professional
(e.g. deliver highest quality care with integrity, honesty 
and compassion and exhibit appropriate personal and 
interpersonal professional behaviors)
Box 1 Domains of clinical teaching
unaware of any studies that focus specifically on the content of these questionnaires 
in relation to literature on good clinical teaching and on how instruments are used 
in practice. Therefore, we performed a review of instruments for assessing clinical 
teachers in order to determine (1) the content of these instruments (what they 
measure) and (2) how well these instruments measure clinical teaching (their 
construction and use).
Methods
Identification of studies
We searched the MEDLINE, EMBASE, PsycINFO, and ERIC databases from 1976 
through March 2010. Search terms included clinical teaching, clinical teacher, medical 
teacher, medical education, evaluation, effectiveness, behavior, instrument, and 
validity. A manual search was performed by reviewing references of retrieved articles 
and contents of medical education journals. Two authors (CF and SB) independently 
reviewed the titles and abstracts of retrieved publications for possible inclusion in 
Validity source  
evidence
 
Definition
 
Examples
Content The relationship between a test’s content 
and the construct it is intended to 
measure. Refers to themes and wording 
of items. Includes experts’ input. Also 
included development strategies to ensure 
appropriate content representation.
 - Representativeness of items to domain
 - Test specifications
 - Quality of test questions
Response 
 process
Analyses of responses, including strategies 
and thought processes of individual 
respondents. Differences in response 
processes may reveal sources of variance 
that are irrelevant to the construct being 
measured. Also includes instrument 
security, scoring, and reporting of results.
 - Student format familiarity
 - Quality control of items
 - Costs
 - Minimum number of respondents 
needed
Internal 
 structure
The degree to which items fit underlying 
construct. Most often reported as measures 
of internal consistency and factor analysis.
 - Item analysis
 - Inter-item correlations
 - Score scale reliability
 - Standard errors of measurement:
• generalizability
• dimensionality
• factor analysis
Relation to other 
variables
The relationship between scores and other 
variables relevant to the construct being 
measured. Relationships may be positive 
(convergent or predictive) or negative 
(divergent or discriminant).
 - Correlation with other variables
 - Generalizability of evidence
consequences Surveys are intended to have some desired 
effect, but they also have unintended 
effects. Evaluating such consequences can 
support or challenge the validity or score 
interpretations.
Formative or summative use:
 - Impact of scores on learners
 - Consequences on learning
 - Go/no go decision
 - False positives/negatives
Sources Downing36,37,Beckman34, Boor35
Box 2 Five sources of validity evidence
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2 the review. If the article or the instrument was not available (n = 5), we contacted the author(s). Studies were included after they had been reviewed by two authors (CF and SB) to make sure that they: (1) reported on the development, validation, or application of an instrument for measuring clinical teacher performance; (2) 
contained a description of the content of the instrument; (3) were applied in a 
clinical setting (hospital or primary care); (4) used clerks, residents, or peers for 
assessing clinical teachers. We restricted our review to studies published in English.
Data extraction
A standardized data extraction form was developed and piloted to abstract 
information from the included articles. Data extraction was done by three authors: 
the first author (CF) assessed all selected articles; two other authors (SB and 
MW) each assessed half the articles. Disagreements about data extraction merely 
concerned the content of six questionnaires, which were discussed by the three 
authors until consensus was reached.
The content of the instruments was assessed in two ways. First, we ascertained to 
what degree these instruments reflected the domains described in the literature 
as being characteristic of good clinical teaching (see Box 1). As the instruments we 
examined focused on teaching in daily clinical practice, we excluded the domain 
of ‘resource developer’ as this concerns an off-the-job activity which, moreover, 
may be more difficult for trainees to assess. Secondly, we wanted to know to what 
extent instruments assessed the way clinical teachers teach their residents the 
medical competencies of physicians. Therefore, we used the medical competencies 
as described by the Canadian Medical Educational Directives (CanMEDS): medical 
expert, communicator, collaborator, manager, health advocate, scholar, and 
professional, as these have been widely adopted. Good physician educators would 
be expected to act as role models of these competencies and be effective teachers 
of these competencies.4,33,38
The five sources for validity evidence served to analyze the psychometric qualities 
of the instruments (Box 2). Information was extracted about the study population, 
the setting where the instrument was used, evaluators, number and type of items, 
feasibility of the instrument (duration, costs, and number of questionnaires needed), 
the aim of the instrument, and how the instrument had been developed.
Reliability coefficients estimate measurement error in assessing and quantifying the 
measurement’s consistency.37 The most frequently used estimates are Cronbach’s 
Alpha (based on the test-retest concept and indicating internal consistency), the 
Kappa statistic (a correlation coefficient indicating inter-rater reliability), ANOVA 
(also indicating inter-rater statistics), and generalizability theory (to estimate the 
concurrent effect of multiple-source reliability, note that this not refer to external 
validity of a measure). Comparisons with other instruments or related variables were 
Figure 1 Flow chart of literature search
documented. Finally, the purpose of the instrument was documented: feedback 
(formative assessment) or promotion and tenure (summative assessment).
Results
We found 2.712 potentially relevant abstracts, 155 of which were retrieved for 
full text review (see Figure 1). Application of the inclusion criteria resulted in 54 
articles.33,38-90 As some articles were about the same instrument, a total of 32 
instruments was found.
Records identified through 
database searching (n = 2712)
Records after duplicates 
removed (n = 143)
Additional records identified 
through reference lists (n = 12)
Full text articles retrieved 
for review (n = 155)
Full text articles assessed 
for eligibility (n = 54)
Instruments measuring quality 
of clinical teaching (n = 32)
Records excluded 
(n = 101)
no instrument 
developed, no 
validated instrument 
used, setting not 
clear, instrument 
not available, no 
measurement of 
clinical teachers, 
no clinical setting
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2 Table 1 Characteristics of the instruments for measuring clinical teachers
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)
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Afonso 
2005
39 - I IntM, CCU 30 83 S,R USA
Beckman 
2003
40 41,42,43 MTEF I IntM 10 3 P USA
Bergen 
1993
44 - CTORS I IntM 40 - TO USA
Cohen 
1996
50 73 TES I Surg 43 - S,R,F USA
Copeland 
2000
51 45,46,47, 
48,49,88
CTEI I/O IntM, Ped, 
Surg, Anes, 
Path, Radiol
711 - S,R,F USA
Cox 
2001
52 - - I/OR Surg 20 49 R USA
De Oliveira 
2008
53 - - I Anes 39 19 R Brasil
Dolmans 
2004
54 - - I Ped 13 - C Netherlands
Donelly 
1989
55 - - ? IntM 300 100 C USA
Donner- 
Banzhof 
2003
56 - - GP GP 80 80 R Germany
Guyatt 
1993
57 - - I/A IntM 41 - C,I,R USA
Hayward 
1995
58 - - O IntM 15 - R USA
Hekelman 
1993
59 60 - GP GP 16 2 TO USA
Hewson 
1990
61 - WICT I IntM 9 28 R USA
Irby  
1981
62 63,75,76 CTAF I Gyn 230 320 S USA
James 
2002
64 65 MedEdIQ O IntM, Ped, 
GP
156 131 C USA
Lewis 
1990
66 - - GP GP 10 24 R USA
Litzelman 
1998
67 68,69,71 SFDP W GenM 178 374 C USA
Love 
1982
70 - - Phar-
macy
IntM, Ped, 
Surg, ED, 
AmbC
39 66 C USA
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McLeod
1991
72 - - - IntM 35 50 S USA
Mullan 
1993
74 - - I Ped - - C USA
Schum 
1993 
79 78 I Ped 186 375 S,C,R USA
Shellenberger 
1982
80 - OTE GP GP - - C USA
Silber 
2006
38 - - I IntM, Surg 11 57 226 USA
Smith 
2004 
33 - - I IntM 99 731 R USA
Solomon 
1997 
81 - - I/O GenM 147 - C USA
Spickard 
1996 
82 - - I IntM 44 91 C USA
Stalmeijer 
2008 
84 83 - - All - - C Netherlands
Steiner 
2000 
85 86 - I ED 29 - R USA
Tortolani 
1991
87 77 - I Surg 62 23 R USA
Williams 
1998
89 - - I IntM 203 29 R USA
Zuberi 
2007 
90 - SETOC O IntM, Ped, 
Surg, Gyn, 
GP, Opt, Oto
87 224 C USA/Pakistan
Table 1 Continued
Table 1 presents their general characteristics. Instruments were most frequently 
used in an inpatient clinical setting (n = 20) and tested in one discipline (n = 25). 
Instruments were completed by residents (n = 16), students/clerks (n = 18), trained 
observers (n = 2), or peers (n = 1). Most instruments (n = 28) were developed in the 
USA. There was a wide range in the number of teachers (9-711, median 41) and 
evaluators (2-731, median 66) involved in validation of the instruments.
Content of the questionnaires
Table 2 shows that the ‘teacher’ and ‘supporter’ domains were represented most 
frequently in the instruments (30 and 29 instruments), followed by ‘role model’ (27 
instruments), and ‘feedback’ (26 instruments). Together, these were expressed by 
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2 Table 2 Content characteristics of instruments for measuring clinical teachersAuthor Total no. items Role model Teacher  role Assigning work Supervisor role Supporter role Assessor  role Planner role OTE Other
Afonso 18 7 5 1 1 2 - 1 1  -
Beckman 28 1 14 - 4 5 1 3  -  -
Bergen 21 1 9 - 5 2 - 1  -  -
Cohen 4 - 2 - 1 1 - -  -  -
Copeland 15 - 11 1 1 1 - 1  -  -
Cox 20 2 10 2 3 3 - -  -  -
De Oliveira 11 1 3 1 1 1 - 2 1 1
Dolmans 18 3 6 3 2 1 - - 1 2
Donelly 12 2 2 - 2 5 - - 1  -
Donner-Banzhof 41 1 21 4 1 3   -  - 11
Guyatt 14 6 3 1 2 1 - 1  -  -
Hayward 18 5 5 - - 3 - 4 1  -
Hekelman 17 5 8 - 4 - - -  -  -
Hewson 46 18 14  - 3 8 2 1  -  -
Irby 9 1 2 - 1 3 - 1 1  -
James 33 1 7 2 1 2 1 -  - 19
Lewis 16 2 7 3 - 4  -  -  -
Litzelman 25 - 11 - 4 3 4 3  -  -
Love 9 1 2  1 3 - 1 1  -
McLeod 25 5 13 - 1 6 - -  -  -
Mullan 23 5 9 - 2 2 - 4 1  -
Schum 10 1 3 - 1 3 - 1 1  -
Shellenberger 35 11 14 3 - 5 - 1 - 1
Silber 22 11 3 1 1 3 - 2 1
Smith 32 11 9 3 2 2 - 4 1 2
Solomon 13 2 5 - 3 2 - 1  -  -
Spickard 9 - 2 - 4 1 1 - 1  -
Stalmeijer 30 2 9 4 9 3 - - 1 2
Steiner 4 1 1 - - 2 - - -  -
Tortolani 10 9 - - - 1 - -  -  -
Williams 1 - - - - - - - 1  -
Zuberi 15 3 6 - 4 - - 1 1 -
TOTAL
- Item
- Instruments
604
32
118
27
216
30
29
13
64
26
81
29
9
5
33
18
15
15
38
7
479 (79%) of all items. Most of these items concerned teaching techniques (216 
items, 36%). The domain of ‘planning teaching activities’ was represented by 33 items 
in 18 instruments. ‘Assigning work that is effective for learning’ was represented by 
29 items, that is 5% of all items, in 13 instruments. Items about ‘assessment’ were 
represented by 9 items (2% of all items) in 5 instruments. Fifteen instruments asked 
for overall teaching quality or effectiveness (OTE). Seven instruments contained one 
question or several questions that were either open questions or questions that 
were not directly related to the quality of the individual teacher (other).
Table 3 shows that about one-third of all items (216 items) could be related to the 
competencies as described by CanMEDS. The other items did not refer specifically 
to competencies as specified in the CanMEDS roles. More than half of these (129 
items) were related to the medical expert (102 items) and scholarship (27 items) 
competencies, evaluating the teaching of medical skills and knowledge (e.g., ‘the 
physician showed me how to take a history’; ‘uses relevant scientific literature in 
supporting his/her clinical advice’). There were 42 items on professional behavior. 
Role modeling and teaching (104 and 71 items) are strategies most frequently 
associated with the teaching and learning of competencies (e.g., ‘is a role model of 
conscientious care’, ‘sympathetic and considerate towards patients’).
Measurement characteristics of the instruments
The measurement characteristics of the validated instruments have been 
summarized in Table 4. The content validity of most instruments was based on the 
literature and the input of experts and residents/students. In 17 studies, a previously 
developed instrument served as a basis for the development of the new instrument. 
Table 3 Number of items expressing CanMEDS competencies for each teaching domain
M
edical Expert
Com
m
unicator
Scholar
Collaborator
H
ealth A
dvocate
M
anager
Professional Total
Role model 41 6 14 1 2 4 33 104
Teacher 44 6 12 1 4 4 - 71
Feedback 8 - - - - - 1 9
Assessor 7 - - - - - - 7
Supporter - 1 - 6 - - 8 15
Planner - - 1 - - 6 - 7
Assigning work 2 - - 1 - - - 3
Total 102 - 27 12 6 14 42 216
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2 Table 5 Purposes of the instruments for measuring clinical teachers (consequences)
Irby’s questionnaire (1986) was mentioned four times for the development of 
an instrument.39,70,72,79 Not all studies documented what previously developed 
instrument had been used. Five studies reported the use of a learning theory for 
questionnaire construction.54,65,67,84,90 The number of available evaluations varied 
from 30 to 8,048 (median 506). Instruments contained 1 to 46 items, with Likert 
scale points ranging from four to nine. Information about feasibility in terms of costs, 
time needed for filling in the questionnaire, or minimum number of questionnaires 
needed was reported in eight instruments.
Studies represented a variety of validity evidence procedures, with the most common 
one being the determination of internal consistency by internal structure by factor 
analysis and/or Cronbach’s Alpha (20 studies). Less common validation methods were 
determining inter-rater and intra-class correlations, Pearson correlation coefficients, 
Spearman-Brown formula, and studies using the statistical generalizability theory. 
In some studies, scores were compared to the overall teaching score or scores on 
other instruments. Some studies reported on hypotheses formulated in advance or 
compared scores of different respondent groups.33,43,46,65,70
Table 5 summarizes the purposes of clinical teacher evaluations. Not all authors 
documented how their instrument was to be used. Although providing feedback 
is the evaluation aim mentioned most frequently, 16 authors reported that the 
instrument was or would be used for summative purposes such as promotion, 
tenure, or resource allocation.
Conclusion
Our review revealed 32 instruments designed for evaluating clinical teachers. These 
instruments differ in terms of content and/or quality of the measurement.
Goal of evaluation Number Authors
Basis for feedback 24 Afonso, Beckman, Cohen, Copeland, De Oliveira, Dolmans, 
Donelly, Donner-Banzhof, Guyatt, Hayward, Hewson, James, 
Lewis, Litzelman, McLeod, Mullan, Schum, Shellenberger, Silber, 
Smith, Stalmeijer, Steiner, Tortolani, Zuberi
Evaluation of faculty development 3 Hayward, Irby, Spickard
Resource allocation 3 Afonso, Cohen, Cox, Litzelman, Solomon, William
Promotion and tenure 6 Afonso, Cohen, Cox, Litzelman, Solomon, William
Annual performance review 7 Copeland, Cox, Irby, James, Lewis, Love, Mullan
What do the instruments (not) measure?
Most instruments cover the important domains of teaching, role modeling, 
supporting, and providing feedback, roles that have been emphasized in the 
literature on clinical teaching.
Items on assessment of residents are least represented in the instruments. 
Assessment is becoming more and more important since society is increasingly 
demanding accountability from its doctors.91 With the shift towards competency-
based residents’ training programs, there is also a growing need for measuring 
competency levels and competency development, including not only knowledge 
and skills but also performance in practice.1,91-93 For all these reasons, assessing 
residents by using a mix of instruments is an important task in clinical teaching.93-96
Items on the supervisor’s role in assigning clinical work and planning are also 
under-represented in the instruments. Opportunities for participating in the clinical 
work environment and for performing clinical activities are crucial for residents’ 
development.30 Planning in the demanding clinical environment provides structure 
and context for both teachers and trainees, as well as a framework for reflection 
and evaluation.98 Creating and safeguarding opportunities for performing relevant 
activities and planning teaching activities can therefore be seen as key evaluable 
roles of clinical teachers.
Teaching and learning in the clinical environment need to focus on relevant 
content. Doctors’ competencies in their roles as medical experts, professionals, and 
scholars were well represented in the instruments, but doctors’ competencies in 
their roles as communicators, collaborators, health advocates, and managers were 
less frequently measured. We found two instruments that reflected all CanMEDS 
compentencies.38,61 Remarkably, one instrument had been developed in 1990, 
before the CanMEDS roles were published.61
In summary, although all instruments cover important parts of clinical teaching, no 
instrument covers all clinical teaching domains. Therefore, the use of any of these 
individual assessment tools will be limited.
How well do the instruments measure clinical teaching?
Construction of the questionnaires
The inpatient setting was used most frequently for validating and/or applying 
instruments, and most instruments were used in only one discipline (most frequently 
internal medicine). These limitations restrict the generalizability of the instruments. 
Different teaching skills may be required for instruction in outpatient versus 
inpatient settings.72,75,98 Some authors found no differences in teaching behavior in 
relation to the setting.52 However, Beckman compared teaching assessment scores 
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2 of general internists and cardiologists and found factor instability, thus highlighting the importance of validating assessments for the specific contexts in which they are used.43Most authors used factor analysis and Cronbach’s Alpha to demonstrate an 
instrument’s dimensionality and internal consistency, respectively. Less commonly 
used methods included the establishment of validity by showing convergence 
between new and existing instruments, and by correlating faculty assessments 
with educationally relevant outcomes. Computing Cronbach’s Alpha or completing 
a factor analysis may be the simplest statistical analysis to carry out for rating-
scale data, but these analyses do not provide sufficient validity evidence for rating 
scales.100 Validity is a unified concept and should be approached as a hypothesis, 
requiring that multiple sources of validity evidence be gathered to support or refute 
the hypothesis.36,100,101 This suggests that a broader variety of validity evidence 
should be considered when planning clinical teacher assessments.
Use of the questionnaires
As most instruments are completed by residents and/or students, there are several 
issues that may affect ratings. First, residents tend to rate their teachers very 
highly,34 which may cause ceiling effects, but this is rarely discussed in the selected 
studies. Second, learners at different stages differ in what they appreciate most in 
teachers and, hence, may rate their clinical teachers differently.9,39 Last, anonymous 
evaluations reveal lower scores than non-anonymous evaluations.9,39 Though most 
questionnaires are anonymous, anonymity may not be realistic in a department 
with only a few residents. Therefore, as part of an instrument’s validation process, 
it should be tested in different settings, in different disciplines, by involving learners 
at different stages of the learning process, and by taking different evaluation 
circumstances into account. Even if the assessment of clinical teachers by residents 
could reveal valid information, evaluations should be derived from multiple and 
diverse sources, including peers and self-assessment, to allow ‘triangulation’ of 
assessments.101
Limitations of this study
As in any systematic review, we may have failed to identify instruments. Our search 
was limited to English-language journals, which may have introduced publication 
bias.
Implications
Instruments for assessing clinical teachers are used to provide feedback but also 
to back up consequential decisions relating to promotion, tenure, and resource 
allocation. In order to improve clinical teaching, assessments need to be effective in 
informing clinical teachers about all important domains and in identifying individual 
faculty strengths and weaknesses.33,66 Therefore, it is first of all important that the 
full assessment package includes all aspects of clinical teaching. In addition to the 
well known domains of teaching, role modeling, providing feedback, and being 
supportive, other domains also need attention, particularly the domains of assigning 
relevant clinical work, assessing residents, and planning teaching activities. Real 
improvement is more likely to be accomplished if all important domains are included 
in the selected set of assessment instruments.33,54,84 This would likely require multiple 
complementary evaluation instruments.
Secondly, further study is needed to determine whether instruments can be 
validly used to assess a wider range of clinicians in different settings and different 
disciplines. Thirdly, evidence of an instrument’s validity should be obtained from a 
variety of sources. Fourthly, we need to determine what factors influence evaluation 
outcomes, for instance, year of residency and non-anonymous versus anonymous 
evaluations. Finally, optimal assessment needs to balance requirements relating to 
measurement characteristics, content validity, feasibility, and acceptance.102 The 
primary requirement for any assessment, however, is that it should measure what it 
stands for, that is teaching in the clinical environment.
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Abstract
Background Providing clinical teachers in postgraduate medical education with 
feedback about their teaching skills is a powerful tool to improve clinical teaching. A 
systematic review showed that available instruments do not comprehensively cover 
all domains of clinical teaching. We developed and empirically test a comprehensive 
instrument for assessing clinical teachers in the setting of workplace learning and 
linked to the CanMEDS roles.
Methods In a Delphi study the content validity of a preliminary instrument with 88 
items was studied, leading to the construction of the EFFECT (Evaluation and Feedback 
For Effective Clinical Teaching) instrument. The response process was explored in a 
pilot test and focus group research with 18 residents of six different disciplines. A 
confirmatory factor analyses (CFA) and reliability analyses were performed on 407 
evaluations of 117 supervisors, collected in three medical disciplines (paediatrics, 
pulmonary diseases and surgery) of six departments in four different hospitals.
Results CFA yielded an eleven-factor model with a good to excellent fit. Internal 
consistencies ranged from .740 to .940 per domain. Seven items could be deleted.
Conclusion The model of workplace learning showed to be a useful framework for 
developing EFFECT. EFFECT incorporates the CanMEDS competencies and proved to 
be valid and reliable.
Introduction
High-quality patient care is only achievable if physicians receive high quality teaching 
during their undergraduate and residential years.1-3 Such teaching predominantly 
takes place in clinical settings, and has been characterized as ‘workplace learning’.4,5 
This is a powerful type of learning because of its high authenticity and active 
involvement in clinical work.
An important aspect of workplace learning is spontaneous learning from experience, 
so-called ‘experiential learning’.4 Recognizing the power and nature of spontaneous 
learning is a starting-point for clinical teachers to stimulate learning in practice in 
a more deliberate way by explicit questioning, discussion and reflection aiming to 
improve one’s clinical competence. This ‘learning through guiding’ is advocated by 
the cognitive apprenticeship model.6,7 Others emphasize the importance of learning 
from activities that residents perform in clinical practice, providing feedback, 
or creating a positive learning climate.8-11 Last, but not least, time to teach is a 
prerequisite for successful teaching in the clinical environment.7 In a recent review 
study, we categorized these teaching activities into seven domains in the process 
of clinical teaching: (1) physician role modelling, (2) task allocation, (3) providing 
feedback, (4) planning/ organizing teaching, (5) teaching methodology, (6) assessing 
trainees, and (7) creating a supportive environment.1
To improve clinical teaching, valid assessment of and feedback on clinical teaching 
is potentially a powerful tool.12 In our review study, we concluded that none of the 
current instruments to evaluate clinical teachers, described in the literature, covered 
all these seven crucial aspects of clinical teaching. Particularly trainee assessment, 
teaching planning, and task allocation are frequently underrepresented.1 Numerous 
instruments lack a clear theoretical framework, making it more difficult to establish 
in which direction efforts to improve teaching should be headed and, consequently, 
to accomplish real improvement.13,14 Furthermore, it was concluded that most 
instruments lack validity evidence.1 This led us to the initiative to develop a new 
more comprehensive instrument called EFFECT (Evaluation and Feedback For 
Effective Clinical Teaching), based on the theoretical constructs of workplace learning 
and teaching and covering all seven key-domains for effective clinical teaching. The 
purpose of the instrument would be to provide useful and concrete feedback in 
order to improve clinical teaching. As the CanMEDS competencies have been 
formally accepted in several countries in Europe as well as in Canada, we decided to 
incorporate (the teaching of) these competencies in our instrument.15,16
To validate EFFECT, we collected validity evidence from a broad range of sources 
as validity is a unified concept that should be understood as a hypothesis requiring 
multiple sources of validity evidence.17-19 A model that has been shown to be useful 
42 43
Chapter 3 Evaluation and Feedback For Effective Clinical Teaching (EFFECT) 
3
comes from The American Psychological and Education Research Associations, who 
identified five sources of validity evidence: (1) Content, (2) Response process, (3) 
Internal structure, (4) Relations to other variables, and (5) Consequences (see Box 
1).1,20-24
In this study, we examined the first three aspects of validity evidence to determine 
the validity and reliability of EFFECT in postgraduate medical education.
Methods
Content validity
We invited programme directors (n = 10), supervisors (n = 10), residents (n = 10), 
and medical education experts (n = 10) to participate in a Delphi study in order to 
assess a set of 88 items describing clinical teaching activities on their relevance and 
wording. Residents were from Internal Medicine, Neurology, Psychiatry, Paediatrics, 
Gynaecology, Ophthalmology, Surgery, Anaesthesiology, Geriatrics, and Pulmonary 
diseases. The essence of the Delphi technique is to get experts to reach consensus.24 
Items were based on items in existing instruments that had been evaluated in a 
systematic review study and literature on good clinical teaching which stimulates 
residents’ workplace learning.1 The items reflected the seven clinical teaching 
domains found in the literature and the CanMEDS roles. The role modeling domain 
contained 20 items, task allocation 13 items, planning 6 items, feedback 9 items, 
teaching methodology 11 items, assessment 10 items, and personal support 7 items. 
For teaching CanMEDS roles we developed a separate set of 12 items.
Respondents were asked to rate item relevance on a 10-point scale (1 = absolutely 
irrelevant, 10 = extremely relevant for evaluating clinical teaching). They could 
flag questions that were unclear or ambiguous and comment on item quality and 
wording. They could also indicate whether they felt items were missing and could 
propose items if they wanted. There were two consultation rounds. After each 
round, we removed items with an overall mean score below 7.5 on a 10-point scale 
and items that were marked as unclear or badly worded by two or more participants. 
New items proposed by participants were added. After the first round, the domain 
on teaching CanMEDS roles was incorporated into the role modelling and feedback 
domains. This produced a first Dutch version of the EFFECT instrument with 7 
domains containing 63 items, and a few standard questions on discipline, gender 
and year of training.
Box 1 Five sources of validity evidence
Validity source evidence Definition
Content The relationship between a test’s content and the construct it is intended to measure. 
Refers to themes and wording of items. Includes experts’ input. Also included devel-
opment strategies to ensure appropriate content representation
Response process Analyses of responses, including strategies and thought processes of individual 
respondents. Differences in response processes may reveal sources of variance that 
are irrelevant to the construct being measured. Also includes instrument security, 
scoring, and reporting of results.
Internal structure The degree to which items fit underlying construct. Most often reported as measures 
of internal consistency and factor analysis.
Relation to other variables The relationship between scores and other variables relevant to the construct being 
measured. Relationships may be positive (convergent or predictive) or negative 
(divergent or discriminant)
Consequences Surveys are intended to have some desired effect, but they also have unintended 
effects. Evaluating such consequences can support or challenge the validity or score 
interpretations.
Sources Downing17,20, Beckman21, Boor22, Fluit1, Boerboom23
Response process
The response process was investigated in a pilot study among eighteen residents 
from six different disciplines (Internal Medicine, Paediatrics, Gynaecology, 
Anaesthesiology, Surgery, and Psychiatrics). From each discipline a first-year, half-
way, and last-year resident participated. Residents were asked to complete the web-
based questionnaire individually and were interviewed per discipline to discuss the 
wording and relevance of the EFFECT items and identify factors that had affected 
their answers. These interviews took one hour and were audio-taped. Residents 
gave consent to audiotape and transcribe the interviews. The transcripts were 
analysed by the authors CF and MH, who met several times to discuss the codings 
until consensus was reached.
Internal structure
To explore the third source of validity evidence (construct validity) and reliability, 
we implemented the new instrument in six departments (2x Pulmonary Diseases, 
2x Surgery, 2x Paediatrics) in four different hospitals (one university and three 
affiliated teaching hospitals) in 2009-2010. The EFFECT items were scored on a five-
point Likert scale (1 = very poor, 2 = poor, 3 = intermediate, 4 = satisfactory, 5 = good). 
Items could also be scored as ‘not relevant to me’ or ‘not applicable’. There was 
room at the end of the questionnaire for written comments on these faculty 
members. Residents were asked to evaluate supervisors they had actually worked 
44 45
Chapter 3 Evaluation and Feedback For Effective Clinical Teaching (EFFECT) 
3
with and who they could reasonably evaluate. The supervisor was asked to fill in a 
self-evaluation form of EFFECT. Reminders were sent electronically. Each supervisor 
received a combined feedback report, including the self-evaluation score and the 
mean score of the residents on the items, a group score and the written comments. 
We organized feedback sessions between the supervisor and two residents guided 
by an experienced educationalist.
Analysis
SPSS 16.0 was used to analyse the Delphi Study data. We checked for outliers and 
non-normality. Means and SDs were calculated on the relevance ratings per item for 
the whole group and for the four stakeholder groups. Because the data distribution 
was skewed and relatively small, we used non-parametric analysis to examine the 
differences between stakeholder groups in their ratings of the teaching domains. 
For each item, we calculated the number of participants that had made comments. 
These comments were collated in an Excel file and analysed to check whether items 
should be reworded or removed.
We used Mplus5.0 to conduct a Confirmatory Factor Analysis (CFA) to investigate 
construct validity.25 CFA is a hypothesis confirmative testing approach, used to 
determine whether items of pre-defined subscales actually belong to these domains 
by evaluating the fit of the theoretical model specifications to the collected data.25 
First, we checked the normality of the distribution by calculating skewness and 
kurtosis. This showed that they were normally distributed: therefore, maximum 
likelihood estimation procedure could be used to conduct the CFA. The assessment 
of model fit was based on two goodness-of-fit indices: the Bentler Comparative Fit 
Index (CFI) and the Root Mean Squared Error of Approximation (RMSEA) value.26,27 
The CFI value indicates the degree of overall fit improvement of the specified 
model relative to an independence model in which the variables are assumed to be 
uncorrelated.28 The RMSEA fit index is an exact fit in which the null hypothesis states 
that the model corresponds to the data. A CFI > .90 and an RMSEA < .10 indicate 
good fit. Items with factor loadings lower than .60 were inspected more closely 
and eventually removed. Furthermore, we calculated the correlations between the 
factors.
Cronbach’s Alphas were computed for each domain to determine the internal 
consistency of reports per respondent. A coefficient of .70 or higher was considered 
acceptable. Items that were rated as ‘not relevant’ or ‘not applicable’ were calculated 
per department and discipline. We constructed boxplots displaying the mean scores 
per supervisor for the separate domains to see if EFFECT could discriminate between 
good and worse teachers. Finally, we compared means and SDs on the factors of the 
supervisors scored by residents at different stages in their training (first year, half 
way, and last year residents).
Ethical considerations and participant information
The Institutional Ethics Committee of the UMCN waived approval for this study. 
For the Delphi study, all participants were invited to participate by a personal email 
explaining design and purpose. Participation was entirely voluntary; participants 
received no reward; and the data were anonymized. For the validation study, 
participating residents received a full explanation of the study goals and procedures. 
They responded anonymously to the questionnaires, so neither the researchers 
nor the department’s clinical faculty knew their identities. The researchers notified 
clinical faculty in the departments of the purpose of their study, and they obtained 
verbal consent from clinical faculty after explaining the study goals and providing 
opportunity for faculty members to ask questions. The evaluation procedure was 
written in a document that was accessible to faculty and residents. Collected data 
have never been made public and have been stored in a secured environment.
Results
Content validity
A total of 25 out of 30 physicians (83%) responded (8 programme directors, 8 
supervisors, and 9 residents), and seven out of eight faculty and educationalists 
(87.5%). In the first round, items were rated as highly relevant for measuring the 
quality of clinical teaching by the four stakeholder groups, with ratings ranging 
between 6.0 and 9.7. After two consultation rounds, we removed 35 items that 
had a low mean score (< 7.5) or involved bad wording or redundancy. We added 10 
items suggested by stakeholders. The mean scores on the remaining items showed 
no significant differences between the stakeholders.
Table 1 shows items with a mean score ≥ 9.0 (indicating extremely important) in 
both rounds for each stakeholder group. The item on patient communication in 
the role modelling domain was rated as extremely relevant by 3 out of 4 groups. 
Residents rated items in the planning domain as extremely relevant. None of the 
three ‘physician’ stakeholder groups rated items from the teaching methodology 
domain as extremely relevant.
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Table 1 Items with scores > 9.0 in both rounds per stakeholder group
# Item PD SUP RES O
Role modeling (total 15 items)
5 how to communicate with patients   
10 how to treat patients respectfully  
Task allocation (total 8 items)
16 gives me enough freedom to perform tasks suiting my current knowl-
edge and skills
 
17 gives me tasks that suit my current level of training 
19 gives me the opportunity to discuss mistakes and incidents 
Planning (total 4 items)
24 reserves time to supervise/counsel me 
25 sticks to training appointments made with me 
26 is available when I need him/her during my shift  
27 sets aside time when I need him/her  
Feedback (total 12 items)
28 bases feedback on concrete observations of me   
30 discusses what I can improve   
Teaching methodology (total 9 items)
41 asks me to explain my choice for a particular approach 
Assessment (total 10 items)
49 prepares progress reviews 
51 makes a clear link with previously set learning objectives during 
these reviews

52 gives me the opportunity to raise issues of my own  
53 formulates next-term learning objectives during these reviews 
together with me

54 gives a clear and exhaustive assessment 
Personal support (total 7 items)
59 treats me respectfully 
60 is an enthusiastic supervisor  
63 does not make any unfavourable differentiation based on gender, 
culture, or ethnicity

Legend PD = programme director; SUP = supervisor; RES = resident; O = other.  means this item was scored > 9.0 by 
the stakeholder group.
Response process
Residents in all disciplines found that EFFECT was complete, showed no redundancy, 
and reflected supervisors’ tasks. Items were easy to understand: they were clear, 
unambiguous, and, therefore, easy to score. The web-based layout was easy to access, 
and completion time took less than ten minutes. Residents highly appreciated items 
on ‘task allocation’ and ‘planning’. They expected EFFECT could distinguish between 
supervisors and might also help supervisors to improve their clinical teaching tasks 
by increasing awareness. Residents also commented that the EFFECT questionnaire 
had stimulated their own reflective capacity and learning initiatives and observed 
that the evaluation itself could be considered an intervention. Residents from all 
disciplines indicated that the following factors could affect their ratings: (a) item 
applicability; (b) instruction clarity; (c) procedural clarity on what will happen with 
the results; (d) rater anonymity; (e) relationship with a supervisor, (f) training level, 
and (g) time spent with their supervisor.
On the basis of the interviews, we decided to add two more items to the 
questionnaire: one item on ‘doing odd jobs’ and the other on ‘personal support’, 
especially in difficult situations, for instance, during early-morning reports. This 
was supported by residents in all disciplines. We decided to add two extra answer 
categories: ‘not applicable’ and ‘not relevant to my training’, as comments suggested 
that some items, particularly in the role modelling domain, might be related to level 
of training and might, therefore, not be applicable to all supervisors. Residents were 
asked to complete questionnaires on those supervisors with whom they had worked 
long enough to be able to assess them. Residents could indicate if the supervisor 
performs (portfolio) assessments. If not, these items were skipped.
Internal structure
Data of 117 clinical teachers were collected in 2009-2010. A total of 106 residents 
were asked by e-mail to fill in EFFECT questionnaires for those supervisors they could 
evaluate. We received a total of 407 questionnaires. The number of resident ratings 
per faculty varied from 1 to 9 with a mean of 3.5 ratings per faculty. As the evaluation 
was strictly anonymous, we could not calculate the number of questionnaires that 
each resident had filled in.
Items were rated on a five-point Likert scale. The mean scores ranged from 3.63 
(item 43, reviews my reports) up to 4.85 (item 63, unfavourable differentiations 
based on gender, culture, or ethnicity; see Table 2).
The confirmatory factor analysis demonstrated a suboptimal fit for five domains (role 
modelling, task allocation, feedback, assessment, and personal support). Therefore, 
we removed from the instrument seven items that (1) showed possible overlap 
in wording or meaning, and/or (2) were suggested for removal based on factor 
loadings. Furthermore, we generated alternative models in which we divided the 
‘role modeling’ domain into two, three, and four factors. It showed that the dividing 
this domain into four separate factors: (1) role modeling clinical technical skills (items 
1-3), (2) role modeling scholarship (item 7), (3) role modeling general CanMEDS 
competencies (items 4-6 and 8-12), and (4) role modeling professionalism/reflection 
(items 13-15) gave a good/excellent fit. The ‘feedback’ domain was divided into two 
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factors: (1) the feedback process (items 28-33), and (2) the feedback content in 
relation with CanMEDS competencies (items 34-39).
Ultimately, CFA provided a model with eleven factors of which seven demonstrated 
an excellent fit (CFI > .9, RMSEA < .1), four factors demonstrated a good fit (see Table 
3). Factor loadings varied from .426 (item 8) to .978 (item 2) (see Table 2).
Cronbach’s Alpha reliability coefficients for all domains ranged from .740 to .940, 
indicating a good to a high internal consistency of all domains (Table 3).
The correlations between the domains varied from .108 to .851 (Table 4). As these 
were high for some factors, we tested factor models where we combined domains 
with high correlations. In all cases, the 11-factor model yielded the best fit.
To illustrate the discriminative capacity of the different domains, the mean 
factor scores per supervisor were plotted in boxplots (Figure 1). Factor scores are 
standardized regression scores; so all constructs have a mean of zero and a standard 
deviation of one. Inspecting the boxplots reveals that teachers with lower mean 
scores can be distinguished from teachers with higher mean scores. Teachers with 
above-average scores, so with excellent teacher capabilities, are harder to extricate 
from the mean scores.
Figure 1 Boxplots displaying mean scores per supervisor for the separate factors
 
Domain
Mean SD Factor 
loading
NN % NO %
 
ROLE MODELING
Role modeling clinical skills
1 perform history taking 3.87 1.00 .734 66 16.2 115 28.3
2 examine a patient 4.07 .97 .978 57 14.0  85 20.9
3 perform clinical skills and procedures 4.46 .75 .636 18 4.4  67 16.5
 
Role modeling scholarship
4 apply academic research results 4.33 .78 - - -  67 16.5
 
Role modeling general CanMEDS roles
5 cooperate with other health professionals 
while providing care to patients and 
relatives
4.40 .66 .779  3  .7  34 8.4
6 communicate with patients 4.38 .74 .763  6 1.5  34 8.4
7 cooperate with colleagues 4.49 .63 .735  5 1.2  16 3.9
8 organize my own work 3.97 .93 .487 20 4.9 109 26.8
9 apply guidelines and protocols 4.42 .67 .553  3  .7  47 11.5
10 treat patients respectfully 4.62 .63 .738  7 1.7  16 3.9
11 handle complaints and incidents 4.40 .76 .722  3  .7 146 35.9
12 bring bad news 4.24 .89 .611  3  .7 163 40.0
 
Role modeling professionalism
13 indicates when he/she does not know 
something
4.36 .76 .792 - -  22 5.4
14 reflects on his/her own actions 4.22 .84 .916 - -  34 8.4
15 is a leading example of how I want to 
perform as a specialist
4.24 .86 .742 - -  8 2.0
 
TASK ALLOCATION
16 gives me enough freedom to perform 
tasks suiting my current knowledge/ skills 
on my own
4.66 .61 .881 - -  2  .5
17 gives me tasks that suit my current level 
of training
4.66 .59 .871 - -  5 1.2
18 stimulates me to take responsibility 4.66 .59 .806 - -  7 1.7
19 gives me the opportunity to discuss mis-
takes and incidents
4.50 .71 .681 - -  34 8.4
 
Legend Mean scores (scale 1 = very unsatisfactory, 5 = good) with corresponding standard deviation and factor load-
ings per item. Column 4-7 contain frequencies (number of questionnaires and percentage) per item that residents 
indicated as ‘not necessary’ (NN) or ‘not observed’ (NO) of the EFFECT questionnaire. For deleted items no factor 
loadings are calculated.
Table 2 Item characteristics
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Domain
Mean SD Factor 
loading
NN % NO %
20 seizes many opportunities to teach me 
something
4.21 .81 - - -  11 2.7
21 teaches me how to organize and plan my 
work
3.85 .92 .426 25 6.1  70 17.2
22 prevents me from having to perform too 
many tasks irrelevant to my learning
3.85 .91 .461 15 3.7  67 16.5
23 makes me enthusiastic about the 
specialism I am studying
4.55 .68 -  1  .2  23 5.7
 
PLANNING
24 reserves time to supervise/counsel me 4.24 .82 .604  2  .5  16 3.9
25 sticks to training appointments made with 
me
4.40 .70 -  7 1.7 142 34.9
26 is available when I need him/her during 
my shift
4.69 .57 .686 - -  12 2.9
27 sets aside time when I need him/her 4.59 .60 .938 - -  6 1.5
 
FEEDBACK
Quality of the feedback
28 bases feedback on concrete observations 
of me
4.22 .79 .839  1 .2  56 13.8
29 indicates what I am doing correctly 4.33 .77 .856 - -  33 8.1
30 discusses what I can improve 4.29 .77 .928 - -  37 9.1
31 lets me think about strengths and 
weaknesses
4.07 .86 .813  4 1.0  67 16.5
32 reminds me of previously given feedback 4.02 .88 .806  3 .7 112 27.5
33 formulates feedback in a way that is not 
condescending or insulting
4.54 .67 .690 - -  39 9.6
 
Content of the feedback
34 my clinical and technical skills 4.43 .68 .643  3 .7  70 17.2
35 how I communicate with patients 4.09 .86 .770  4 1.0 104 25.6
36 how I work together with my colleagues 4.11 .81 .820  4 1.0 116 28.5
37 how I apply evidence-based medicine in 
my daily work
3.93 .89 .818  1 .2 137 33.7
38 how I make ethical considerations explicit 3.94 .88 .889  9 2.2 201 49.4
39 how I guard the limits of my expertise 4.15 .81 .875 12 2.9 172 42.3
 
TEACHING METHODOLOGY
 
Legend Mean scores (scale 1 = very unsatisfactory, 5 = good) with corresponding standard deviation and factor load-
ings per item. Column 4-7 contain frequencies (number of questionnaires and percentage) per item that residents 
indicated as ‘not necessary’ (NN) or ‘not observed’ (NO) of the EFFECT questionnaire. For deleted items no factor 
loadings are calculated.
Table 2 Continued
 
Domain
Mean SD Factor 
loading
NN % NO %
40 reviews the learning objectives 3.94 .93 .690 20 4.9 175 43.0
41 asks me to explain my choice for a particu-
lar approach (diagnosis. therapy)
4.30 .72 .714 - -  21 5.2
42 discusses the possible clinical courses and/
or complications
4.42 .67 .732 - -  8 2.0
43 reviews my reports 3.63 .94 .622 20 4.9  91 22.4
44 stimulates me to find out things for myself 4.33 .68 .771  7 1.7  20 4.9
45 stimulates me to ask questions 4.34 .72 .855  7 1.7  8 2.0
46 makes me do oral presentations on a 
regular basis
4.16 .78 - 17 4.2 118 29.0
47 stimulates me to actively participate in 
discussions
4.25 .81 .788 11 2.7  59 14.5
48 explains complex medical issues clearly 4.43 .68 .713 - -  7 1.7
 
ASSESSMENT
49 prepares progress reviews 4.26 .63 .695  1  .2  15 3.7
50 stimulates me to prepare for such reviews 3.97 .80 -  5 1.2  17 4.2
51 makes a clear link with previously set 
learning objectives during these reviews
4.21 .77 .617 - -  21 5.2
52 gives me the opportunity to raise issues 
of my own
4.68 .50 .723 - -  9 2.2
53 formulates next-term learning objectives 
during these reviews with me
4.37 .79 .619  1  .2  21 5.2
54 gives a clear and exhaustive assessment 4.36 .70 .808 - -  10 2.5
55 explains how he/she used my portfolio for 
the assessment
3.98 .88 -  8 2.0  35 8.6
56 explains how staff was involved in the 
assessment
4.18 .73 .631  1  .2  17 4.2
57 reviews my portfolio during the assess-
ment
4.05 .96 .656  6 1.5  37 9.1
58 pays attention to my self-reflection 4.41 .69 .596  1  .2  14 3.4
 
PERSONAL SUPPORT
59 treats me respectfully 4.73 .53 .740 - - - -
60 is an enthusiastic instructor/supervisor 4.56 .66 .774 - -  2  .5
61 lets me know I can count on him/her 4.56 .65 .853 - -  1  .2
62 supports me in difficult situations (e.g. 
morning report)
4.46 .68 .826 - -  27 5.4
63 does not make any unfavourable 
differentiations based on gender, culture, 
or ethnicity
4.85 .38 - - -  22 5.4
64 is open to personal questions/problems 4.49 .71 .785 12 2.9  51 12.5
65 helps and advises me on how to maintain 
a good work-home balance
4.14 .84 .700 34 8.4 106 26.0
Table 2 Continued
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DOMAIN No of items CFI RMSEA Cronbach’s a
1 Role modeling clinical skills 3 1.000  .000  .825
2 Role modeling scholarship 1 - - -
3 Role modeling general CanMEDS 
competencies
8  .889  .122  .875
4 Role modeling professionalism 3 1.000  .000  .859
5 Task allocation 6  .968  .115  .850
6 Planning 3 1.000  .000  .740
7 Quality of feedback 6  .986  .094  .940
8 Content of feedback 6  .984  .077  .935
9 Teaching methodology 8  .955  .097  .895
10 Assessment 8  .900  .118  .900
11 Personal support 6  .947  .135  .890
Legend CFI = Comparative Fit Index, RMSEA = Root Mean Squared Error of Estimation
Table 3 Goodness-of-fit indices and Cronbach’s a of the domains of the EFFECT questionnaire
All items, except items 1 and 2, were rated in less than 10% of all questionnaires as 
‘not necessary for my training’ (Table 2). Item 1 about role modeling history taking 
and item 2 about role modeling physical examination were rated as ‘not necessary’ 
in 16% and 14% of the questionnaires, respectively. More often, items were rated 
as ‘not observed’, meaning that a specific item could not be scored because it had 
not occurred. In seven items (items 11, 12, 25, 37, 38, 39, and 40), more than one-
third of the answers were scored in this way. There were no significant differences 
between departments and disciplines. Finally, the mean domain scores of the 
supervisors who were evaluated by residents from different training levels did not 
show significant difference.
Conclusion and discussion
Our findings provide strong empirical support for the reliability and validity of the 
EFFECT instrument. EFFECT has a strong theoretical foundation, incorporates the 
CanMEDS roles, it is valid and reliable for evaluating supervisors in postgraduate 
clinical education. Such detailed evaluations are needed now that postgraduate 
medical training has to meet new standards for training of residents.1,16,30
The results of the Delphi study showed that both physicians and educationalists 
considered the domains and items relevant and useful for providing feedback to 
clinical teachers, and the model of workplace learning (including experiential 
learning and deliberate learning by guiding) appears a useful framework for EFFECT. 
Factors 1 2 3 4 5 6 7 8 9 10 11
1 1.0
2 .298 1.0
3 .624 .441 1.0
4 .431 .324 .663 1.0
5 .380 .350 .582 .657 1.0
6 .267 .289 .554 .500 .667 1.0
7 .390 .409 .569 .614 .709 .671 1.0
8 .447 .492 .595 .605 .726 .595 .849 1.0
9 .498 .451 .723 .691 .779 .590 .792 .835 1.0
10 .108 .443 .533 .483 .788 .699 .835 .851 .778 1.0
11 .403 .373 .623 .724 .774 .637 .621 .614 .668 .636 1.0
 
Legend 1 = role modeling clinical skills , 2 = role modeling scholarship, 3 = role modeling general CanMEDS roles, 4 = role 
modeling professionalism, 5 = task allocation, 6 = planning, 7 = feedback (quality), 8 = feedback (content), 9 = teaching 
methodology, 10 = assessment, 11 = personal support
Table 4 Correlations between the 11 factor scores of the EFFECT instrument
Therefore, we conclude that we have met the first aspect of validity evidence, that is 
the content. The results of the confirmatory factor analysis showed an eleven factor 
model that fits the data well. Two domains (role modelling and feedback) could be 
divided into respectively four and two separate factors. Our findings suggest that role 
modelling can be divided in four different aspects: modelling clinical skills, general 
CanMEDS roles, scholarship, and professionalism/reflection. Providing feedback 
has two aspects: one related to the process (how the feedback is given) and one 
related to the feedback content (feedback related to the CanMEDS roles). The alpha-
coefficients of all (sub)domains demonstrate acceptable levels.
The analysis of the questionnaire responses showed that residents often could not 
judge items, even if they were relevant to their training, especially items in the 
role modelling and the feedback content domains. Perhaps residents did not have 
many opportunities to observe their supervisors at work and learned complex tasks 
‘just’ by doing, without having good examples in mind. It should be discussed with 
departments if this acceptable and, if not, and how this could be improved. As for 
the feedback domain, the results indicate that feedback tended to be about clinical 
and technical skills but less about other CanMEDS competencies. This might indicate 
that faculty development needs to focus more on how to provide feedback on all 
CanMEDS domains. Furthermore, a clear and carefully organized procedure with 
clear instructions, anonymous ratings, and a positive supervisor attitude makes an 
evaluation more reliable.
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Questionnaire completion only takes 8-10 minutes, while covering all relevant 
aspects of teaching. Current data collection also shows that the instrument has been 
received with enthusiasm in the field. EFFECT is currently being used by more than 
30 departments in 6 institutions in the Netherlands. However, the length of EFFECT 
with 50 items for a supervisor and 8 additional items about assessment needs to 
be studied in following studies, to see whether reduction of the number of items 
is possible and desirable. Research on the influence of the length of questionnaires 
shows that the length may influence the response rate negatively, but not the quality 
of the responses.31,32 A shorter questionnaire is not always better, as clarity and ease 
of administration may compensate for questionnaire length.33 In conclusion, our 
study reveals validity evidence related to the response process.
The absence of strong correlations between residents’ training level and factor scores 
suggests that, in contrast to the opinions of the residents in the pilot testing, training 
level hardly has any impact on the EFFECT outcomes. Perhaps specific behaviours 
reflected by the EFFECT items are important throughout the residents’ training and 
remain important in all years.
There are several limitations to this study. Although we aimed to include a wide 
range of physicians and residents to obtain a complete overview of all aspects 
relevant to clinical teaching, this may not be the case. Another limitation of this 
study might lie in the data collection procedure. We asked residents to evaluate 
those supervisors they could reasonably judge, which may have led them to evaluate 
a select group of supervisors that are more naturally engaged in clinical teaching or 
to avoid evaluating teachers that would receive poor evaluation results. Because the 
EFFECT questionnaire can distinguish between low and high performance clinical 
teachers, this is unlikely, but we cannot completely rule out this bias.
Future research is needed to address the fourth and fifth aspects of validity evidence 
put forward by the American Psychological and Education Research Associations. We 
need to look at other variables that are relevant to the construct we are measuring 
and factors influencing EFFECT outcomes. Furthermore, it is important to examine 
whether evaluation feedback to clinical teachers improves their performance, 
overall or in specific domains, individually or department-wide. For this we need to 
know how the EFFECT results can effectively be fed back to attending physicians and 
by whom. The role residents play in providing feedback needs to be investigated too.
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Abstract
Ninety percent of residents’ clinical training is comprised of working and learning 
in the clinical setting. Good training is the responsibility of the physicians who also 
work in that setting, and it is important that these physicians are aware of what is 
expected of them in their teaching role. We defined seven domains of good quality 
clinical teaching: role modelling, task allocation, planning, providing feedback, 
teaching methodology, assessment, and personality. There are several feedback 
instruments for measuring the quality of clinical teachers, each addressing these 
seven domains differently. When providing clinical teachers with feedback, written 
evaluation alone is not sufficient to induce change. A dialogue between residents 
and their clinical teachers leads to mutual understanding and enhances feedback 
effectiveness. This is beneficial to the individual teacher, the teaching team, and the 
residents.
Introduction
Medical specialist training (residency) largely involves learning and working in 
clinical practice and is aimed at attaining the so-called CanMEDS competencies 
(Canadian Medical Education Directives for Specialists; http://www.royalcollege.ca/
portal/page/portal/rc/canmeds) which comprise the fields of medical performance, 
communication, collaboration, knowledge and science, management, health 
advocacy, and professionalism. Each medical specialization domain has drafted 
an education plan specifying how these objectives are to be attained in its 
medical training programme. It is important for clinical teachers and supervisors 
(henceforth: teachers) to be aware what is expected of them and how they perform 
their educational duties in actual practice. For residents it is important to know 
what they can expect their teachers to do, which, in its turn, matches their own role 
as supervisors of medical clerks. Evaluation of day-to-day supervision helps both 
teachers and residents to understand what quality of teaching means. This paper 
presents an overview of roles performed by teachers and explores possibilities 
for evaluating teachers, focussing on the day-to-day supervision of residents and 
disregarding other formal teaching tasks.
Clinical teacher roles
The host of publications on good clinical teaching and on teachers’ roles show that 
a good teacher is a good role model, offers good supervision (and hence provides 
good guidance and feedback), has teaching qualities, establishes a positive learning 
environment, plans teaching properly, and can make good assessments.2 These 
roles will be elaborated in more detail below. Several of these roles are allied to the 
competency profile that was drafted by the Central College of Medical Specialities 
(CCMS).3
Teachers as role models
Residents learn in clinical practice by observing their teachers and colleagues at 
work.4,5 Such learning is reinforced when underlying reasons for medical performance 
are explained to them. It is particularly instructive for residents when teachers also 
point out why they were unhappy with their own performance and venture to 
discuss their own mistakes. This allows residents not only to reassess their thoughts 
on teachers’ observations, if necessary, but also to learn that critical assessment of 
one’s own performance is part and parcel of professionalism.6
Teachers as allocators of instructive tasks
Learning from one’s own experiences and learning to take on responsibility play an 
important part in practice-based learning. It follows that tasks allocated to residents 
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should be essential in developing professional clinical skills: they should not be mere 
chores, should be neither too easy nor too difficult, and should match the residents’ 
educational level and learning objectives.7-9 Residents should also be given ample 
scope to take on responsibilities and to learn from their own mistakes. Finding an 
appropriate balance between entrusting tasks to residents and performing tasks 
themselves is a complex but crucial task for teachers.10
Teachers as planners
It is important for teachers to reserve supervision time at regular intervals and to be 
available at moments when they are needed by residents, also during shifts.11
Teachers as feedback providers
Residents need to be given observation-based feedback so as to understand what 
they have mastered and what they need to improve.12 Such feedback should be 
useful, applicable, and acceptable to enable residents to really benefit from it,13 and 
a precondition for acceptance is respect for dignity. Feedback should be devoted to 
the attainment of the above-mentioned competencies, and a good teacher selects 
training situations that allow these competencies to be assessed.
Teachers as educators
Teaching skills are well-documented in the literature.2,3,6,11 Oft-mentioned activities 
include discussing learning objectives, evaluating various kinds of reports, explaining 
complex matters, and asking challenging questions.
Teachers as assessors
A variety of instruments are used to assess residents’ performance, their results are 
gathered in a portfolio and discussed in progress and performance review meetings. 
Members of a training team should be able to handle all such instruments, and part 
of the teachers (e.g. programme directors) should be able to conduct such review 
meetings.14,15
Teachers as providers of personal support
Several studies have confirmed the importance of a respectful disposition towards 
residents, enthusiasm for the training profession, and a supportive approach in a 
wide range of possibly difficult situations.2,8 A recent study among Dutch gynaecology 
residents also showed that they really value the teachers’ personal qualities.16
Evaluating clinical teacher quality
It is important to evaluate the teaching skills of medical professionals with a 
certain regularity. One aim of such evaluations may be to select those teachers 
whose performance may be above or below par to underpin decisions relating to 
appointments, promotions, qualifications, and resident allocations. More often, 
however, their aim will be to induce – where necessary – behavioural change and 
overall quality improvement of the training programme.17
Assessment of aspects of teacher quality may be expressed by several individuals 
or parties: residents, colleagues, superiors, external experts, or an educational 
organization. Self-evaluation may also be useful.
There are several ways of gathering information on teachers: questionnaires, group 
interviews, peer coaching, peer review, simulations, and portfolios,17 depending on 
the goal of the evaluation and the party supplying the information. Having residents 
complete questionnaires is a common way of evaluating teacher quality.18 Many 
questionnaires have been developed over the years, largely in the US, some of which 
are used in the Netherlands.2
CTEI The Clinical Teaching Effectiveness Instrument (CTEI) was developed in the US 
in the nineties of the previous century and was validated for the situation in the 
Netherlands.19 As this is a concise questionnaire encompassing only 15 items, it either 
excludes the roles mentioned above (such as ‘role modelling’ and ‘assessment’) or 
deals with them only summarily. Recent studies have demonstrated issues in the 
interpretation of CTEI data relating to the ambiguity of answer categories.20
SETQ The Systematic Evaluation of Teaching Qualities (SETQ) is also based on a 
questionnaire developed in the US and validated for the situation in the Netherlands.21 
This SETQ questionnaire is used by several disciplines in several hospitals, consists 
of 25 items, and – except ‘allocating instructive tasks’ and ‘planning’ – covers most 
roles mentioned above.2,22 Teachers complete a self-evaluation version.
EFFECT At the Radboud University Nijmegen Medical Centre, the Netherlands, we 
have developed a questionnaire entitled Evaluation and Feedback For Effective 
Clinical Teaching (EFFECT), which is founded on the seven roles mentioned above. 
The questionnaire comprises 58 short items, or 50 items if the clinical teacher does 
not conduct performance assessments. Teachers also complete a self-evaluation 
version. Analysis of the validity of the EFFECT questionnaire has recently been 
concluded, and the questionnaire is now being used by several disciplines in various 
hospitals.
In choosing an evaluation instrument, it is obviously important that the questionnaire 
should meet content and psychometric quality standards, that it should be relevant 
to actual practice, that the instrument should be acceptable, and that the information 
serves a defined purpose. It is also important to be aware that the questionnaire 
itself has a learning effect, as its items reflect the aspects of good teaching standards. 
When the object of the evaluation is to give feedback to an individual teacher, a 
more elaborate questionnaire requires a greater effort from respondents but also 
produces more specific information. However, a questionnaire that takes too much 
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time because it contains too many or ambiguous items will not work. Completing 
the EFFECT questionnaire takes an average of 6-8 minutes, and the CTEI and SETQ 
questionnaires, in view of their length, will not take much time either.
How to use evaluations?
A good questionnaire is a precondition but no guarantee for quality improvement 
in a clinical training programme. Evaluation feedback is of major importance here. 
Studies in various settings have demonstrated, for example, that written feedback 
on its own is barely effective.23,24 When written feedback is combined with teachers’ 
self-evaluation, this does appear to contribute to quality improvement.24 It is even 
more fruitful to engage in dialogue with the feedback recipient,25 as discussion of 
evaluation data helps to understand results and to formulate concrete actions.26,27 
Such a dialogue may be conducted by the teacher’s head of department or supervisor, 
a colleague, a resident, or an external facilitator.
In a study investigating the use of EFFECT, we are currently examining various 
feedback procedures. Departments wishing to evaluate their staff members using 
the EFFECT questionnaire opt for a feedback procedure of their choice. At most 
departments, residents engage in 30 minute meetings guided by a facilitator, while 
at some departments it is the head of department or an external person who 
conducts such meetings.
Preliminary results of this study show that a careful introduction of the evaluation 
procedure with staff and residents is an important first step. Completion of the 
questionnaire in itself often proved to be an eye-opener, as it obliged both teachers 
and residents to take in all major aspects of what amounts to good clinical teaching. 
Teachers were sometimes pleasantly surprised by their residents’ positive feedback. 
Residents witnessed how their teachers were also aware of their own weak spots 
and acknowledged these as such. Comparing self-scores with residents’ scores 
proved to be highly informative, while discussing any possible discrepancies fostered 
mutual understanding and problem-solving behaviour.
Residents, conversely, learned a lot from the meetings they held. Learning how to 
give feedback, for instance, was useful. Although they often did not relish the idea 
of conducting a meeting in such a hierarchically unequal setting, it turned out they 
often managed to speak their minds to their teachers and learned how receptive 
these were. In a joint concluding session, the entire staff discussed the results with 
the residents at group level, deciding together what were the group’s strong points 
and where there were opportunities for improvement. Such team meetings showed 
that some weak points were not an individual but a communal problem that needed 
to be dealt with at the level of the team or even at the level of the hospital.
Conclusion
Evaluating clinical teachers takes time whichever method one chooses, but, if 
properly conducted, is very fruitful. Feedback procedures are crucial here. A 
meeting between residents and teachers seems to be a good opportunity for making 
suggestions for further teacher development, and it fosters mutual trust, a good 
atmosphere, and a positive learning environment at the department.
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Abstract
Background Physicians play a crucial role in teaching residents in clinical practice. 
Feedback on their teaching performance to support this role needs to be provided 
in a carefully designed and constructive way.
Aims We investigated an evaluation system for evaluating supervisors and providing 
formative feedback.
Method In a design based research approach, the ‘Evaluation and Feedback For 
Effective Clinical Teaching System’ (EFFECT-S) was examined by conducting semi-
structured interviews with residents and supervisors of five departments in five 
different hospitals about feedback conditions, acceptance, and its effects. Interviews 
were analysed by three researchers, using qualitative research software (ATLAS-Ti).
Results Principles and characteristics of the design are supported by evaluating 
EFFECT-S. All steps of EFFECT-S appear necessary. A new step, team evaluation, was 
added. Supervisors perceived the feedback as instructive; residents felt capable of 
providing feedback. Creating safety and honesty require different actions for residents 
and supervisors. Outcomes include awareness of clinical teaching, residents learning 
feedback skills, reduced hierarchy, and an improved learning climate.
Conclusions EFFECT-S appeared useful for evaluating supervisors. Key mechanism 
was creating a safe environment for residents to provide honest and constructive 
feedback. Residents learned providing feedback, being part of the CanMEDS and 
ACGME competencies of medical education programmes.
Introduction
Physicians play a crucial role in teaching residents in the clinical workplace. They can 
be supported to do so effectively by evaluating clinical teaching and providing them 
with feedback on their clinical teaching performance.1 In this process, four steps are 
understood to be involved: (1) assessing the performance, (2) providing assessment 
feedback, (3) reflection and decision-making, and (4) using feedback for learning 
and change.20 Not much is published about systematic ways to realise these steps in 
a clinical practice and how this is perceived by both clinical teachers and residents.
Most of the literature on evaluating clinical teaching is restricted to the study of 
validating assessment instruments.2-4 A variety of assessment instruments is 
available, the most prevalent one being the completion of a standardized teacher-
rating form by learners.1,2,5 In choosing a questionnaire, it is essential that it is valid, 
reflects relevant teacher tasks, and is based on theory of learning. However, having 
a good instrument is just the beginning: if feedback is to be used for reflection, 
decision-making, learning and change, it needs to be provided in a carefully designed 
and instructive way. Both residents and supervisors need to understand the purpose 
of such a system and find the way of using the instrument acceptable and useful.6 
Assessment feedback reports, containing written feedback based on learner ratings 
combined with self-assessments, are useful and can stimulate improvement of 
clinical teaching.7 Reflection and decision-making can be enhanced by discussing 
feedback with a facilitator who helps the recipient.8-10 This facilitator is often an 
expert faculty developer or a peer.
In a clinical setting, the facilitator could be a peer, the programme director, the head 
of the department, an external clinical teaching expert, but also a resident, although 
it is not common in a traditionally hierarchic environment to choose residents as 
facilitators for providing feedback. However, residents actually experience their 
supervisors’ teaching qualities, should be able to give practical feedback and 
suggestions, and are the future peers of their supervisors.
Research outside the medical domain shows that such so-called upward feedback 
helps supervisors to interpret evaluation results, gives directions for improvement, 
results in more active additional feedback seeking behaviour, and has a positive effect 
on communication.10-12 For the feedback providers, it enhances their feeling they have 
a voice in the organisation. Both supervisors and feedback providers increase their 
awareness of behaviours that are pursued by the organisation.11,13 Other studies, 
however, stress that upward feedback can undermine supervisors’ authority and 
find only limited power of upward feedback in enhancing supervisors’ behaviour.14 
Several conditions for upward feedback are described in the literature.6,11,12 One 
important prerequisite is rater honesty as validity may be attenuated when raters 
provide inaccurate performance ratings. Factors that contribute to honest ratings 
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include a context in which people trust the organization, understand the upward 
feedback process, have the opportunity to observe their supervisor’s performance, 
perceive the process to be beneficial, have little fear of retaliation, and are able to 
rate accurately.6
Based on this literature, we conclude that evaluating clinical teachers and providing 
upward feedback effectively needs a design that meets three principles: (1) a 
carefully designed evaluation system based on a validated quality assessment 
instrument, (2) providing feedback that is useful for learning, and (3) creating 
acceptability of the evaluation system. For assessing the clinical teachers we use 
the validated questionnaire Evaluation and Feedback For Effective Clinical Teaching 
(EFFECT).15 Table 1 describes the three principles specified into characteristics and 
the way they were applied in the design of the evaluation system (EFFECT-S). This 
study explores the value of the design principles and translation in the EFFECT-S by 
posing the following questions: (a) does EFFECT-S realises the conditions for useful 
feedback by residents? (b) do supervisors and residents regard EFFECT-S acceptable 
for evaluating supervisors in clinical practice? and (c) do the effects of using EFFECT-S 
support its design?
Method
Design based research approach
Design based research (DBR) is the systematic study of designing, developing 
and evaluating educational interventions (such as programs, teaching-learning 
strategies and materials, products and systems) as solutions for complex problems 
in educational practice, which also aims at advancing our knowledge about the 
characteristics of these interventions and the processes of designing and developing 
them.16 It focuses on clarifying why a specific design with a specific aim does work in 
a specific context and as such contributes toward the advancement of theories and 
design principles.17
Within this approach this study employed focus group interviews, a qualitative 
approach that is particularly well suited for research that is exploratory and that 
involves personal and social constructs.18
In this design study we investigated the effectiveness and conditions of an evaluation 
system for providing clinical teachers with useful feedback. We called this system 
EFFECT-S.
The System for Evaluation and Feedback For Effective Clinical Teaching (EFFECT-S)
EFFECT-S starts with an introduction meeting with staff and residents at the 
department to inform (and involve) them about the formative purpose of the 
Table 1 Design principles and characteristics for providing clinical teachers with formative 
upward feedback, applied in the EFFECT-S
Principle Characteristics Consequences for the design of EFFECT-S
A carefully designed 
evaluation system, 
based on a quality 
assessment instru-
ment
The system contains fol-
lowing steps: assessing the 
performance, providing 
feedback, reflection and 
decision making.
The instrument needs to 
cover all important aspects 
of clinical teaching, to be 
adequately informative for 
formative evaluation, and 
meet general demands of 
validity and reliability
 - A four step system was developed:
1. Introduction and agreements at department (see also 
acceptability)
2. Filling in questionnaires (both resident and supervisor)
3. Providing feedback report
4. Dialogue for further reflection and decision-making
 - The EFFECT questionnaire is used, a validated instrument, 
based on learning theory (Fluit 2012)
Useful feedback For feedback to be 
useful for learning it 
needs to be honest, 
informative, recognizable, 
understandable, and it 
should invite reflection and 
decision making.
For upward feedback a safe 
environment is needed 
both for recipient and 
provider
 - The evaluation is anonymous for residents for creating 
honesty and safety
 - Supervisors fill in a self evaluation
 - Written feedback report includes individual and group 
scores, self evaluation and written comments
 - A face to face meeting (dialogue) for stimulating further 
understanding, reflection and decision making
 - Dialogue is guided by a moderator for creating safety for 
both residents and supervisor
 - Residents are trained to provide feedback
Creation of 
acceptability
The effectiveness of 
feedback depends on the 
acceptance by clinical 
teachers and supervisors as 
well as residents.
Understanding the purpose 
and agreement are crucial.
Evaluation needs to be just 
in time and procedures 
need to be tailor-made
 - EFFECT-S is carefully introduced an discussed with head of 
department, staff and residents, so expectations are clear
 - Procedures can be made tailor-made
 - Participation in EFFECT-S is voluntary for departments, the 
department chooses when to start
evaluation procedure at their department and to make tailor-made appointments. A 
tailor-made EFFECT-S includes a careful planning; a discipline-specific questionnaire; 
agreement on who fills in the questionnaires (residents on a voluntary basis, 
anonymous ratings), how the feedback procedure is organised, and who has access 
to the results. The evaluation itself consists of (a) an internet-based self-evaluation 
questionnaire for supervisors and a questionnaire to be completed by residents, 
(c) a feedback report, including the mean scores per item and domain, a group 
score (the mean scores of all staff of the particular department) and the written 
comments, and (d) a face-to-face meeting (dialogue) between the supervisor and 
two residents (representing their group) and guided by a moderator (an experienced 
74 75
Chapter 5 Residents provide feedback to their clinical teachers
5
educationalist) from outside the department. We used the EFFECT questionnaire, 
a validated instrument, based on workplace learning and consisting of 58 items 
in 7 domains: (1) role modelling, (2) task allocation, (3) planning, (4) feedback, (5) 
teaching methodology, (6) assessment, and (7) personal support.15
Participants
We invited residents who actually conducted the feedback sessions to participate 
in the focus groups. As it was important for this study that both residents and staff 
would feel free to answer all questions honestly, we did not choose to have mixed 
focus groups. Groups were stratified on the basis of type of hospital (university or 
teaching hospital), discipline (surgical, non-surgical), and function (staff or resident). 
We conducted eleven focus group interviews with two (in a department with no 
more residents) to seven members (in larger departments). In total, 21 residents 
and 52 clinical teachers took part in five departments, each in a different hospital 
(Psychiatry, Pulmonary Diseases, Orthopaedic Surgery, Radiology, and Paediatrics).
Interviews
The interviews took one hour each. An experienced interviewer (SB or TK) guided 
the session, while the main researcher (CF) took notes and asked questions to clarify 
points where necessary. We designed a semi-structured interview using five guiding 
questions to explore supervisors’ and residents’ perceptions of and experiences with 
the EFFECT-S and the upward feedback. To start the discussion, the interviewer asked 
the participants to think of the evaluation procedure and what they felt was its most 
important element. Then, the moderator asked (1) how they valued having clinical 
supervisors evaluated by residents, and (2) what they learned from the evaluation, 
the written feedback, the oral feedback, and the procedure. All discussions were 
audio-taped.
Data analysis
All interviews were transcribed and entered into qualitative data analysis software 
(ATLAS-ti). Coding was accomplished in a series of iterative steps, based on Strauss & 
Corbin.19 The main researcher (CF), with a medical and educational background, and 
two other researchers (TK and MdV) with an educational background started with 
an open coding of the transcript of one interview, using a provisional list of codes 
that was based on the interview questions. Open coding is a process of breaking 
down, examining, comparing, conceptualizing, and categorizing data.14
Three researchers (CF, TK, MdV) independently coded four interviews and discussed 
the results. Disagreements were mostly about codes that were close in meaning 
and were resolved through further discussion and enhanced definition of the 
codes. The researchers recorded memos and thoughts during the coding process. 
These were also discussed. There was initial agreement on about 90% of the codes 
applied, indicating good reliability in qualitative research. Six themes, related to the 
effectiveness of the design, emerged from the analysis (including the discussion of 
memos).
Next, an axial coding of the four interviews was performed. During axial coding 
data are put back together in new ways after open coding, by making connections 
between categories and with a view to defining the important elements of the 
research.19 Researcher CF coded all four interviews; TK and MdV each coded half of 
the interviews. The code structure and themes were confirmed and related to each 
other.
During the last phase of our coding process, selective coding, the transcripts of the 
two remaining interviews were coded in order to get a deeper understanding of 
the evaluation process and to define factors for success in relation to the different 
components of EFFECT-S. As no new information appeared we concluded saturation 
was reached. The final codes and themes have been listed and clarified in Table 2. 
In three departments we had the opportunity to discuss the results of our study as 
a way of ‘member-checking’.
Ethics
Our institute waived approval for this study. For this study, all participants were invited 
to participate by a personal email explaining design and purpose. Participation was 
entirely voluntary; participants received no reward. The researchers obtained verbal 
consent from clinical faculty and residents at the start of each interview.
Results
Does EFFECT-S realises the conditions for useful feedback by residents?
Written feedback report
The written reports were valued differently: some staff found these very informative, 
whereas others indicated that “having scores only is pointless”. The staff found 
comparing the self-evaluations with the residents’ scores informative and helpful 
to prepare for the feedback sessions with the residents, especially in the case of 
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discrepancies. These discrepancies helped residents to raise difficult points during 
the interview that would never be mentioned otherwise. Written comments were 
informative and useful starting-points for the feedback interview, unless they had 
been formulated in too general or too offensive a way.
The dialogue
In all departments, staff noticed that residents were well prepared and that they 
provided feedback in a correct manner: “like we learned it ourselves in our teacher 
training course”. The staff valued that residents clarified results, gave practical tips 
and suggestions, and helped supervisors to focus on the most important aspects. 
To be able to do so, residents who provide feedback should be familiar with that 
supervisor. Residents also indicated that having a dialogue with a supervisor they were 
familiar with was preferable, as this allowed them to give more specific feedback. 
It was perceived as helpful that the moderator had an educational background, 
actively guided the dialogue, and played a mediating role when staff members were 
uncooperative, or, conversely, when residents were too friendly. Some residents and 
supervisors suggested that a moderator was no longer needed once the EFFECT-S 
process was embedded in a new culture. One of the staff members said: “Junior 
residents will learn this from senior residents in practice”. Others, however, believed 
that a moderator would always be needed, as new residents without experience in 
providing feedback would keep arriving.
Conditions for useful feedback: safety and honesty
The coding process led to the formulation of six themes (Table 2). Honesty of feedback 
and a safe environment were recognized as characteristics of useful feedback (Table 
1). However, these two conditions appeared to have a different meaning for residents 
and supervisors. An overview of items promoting and inhibiting safety and honesty 
for both residents and supervisors, based on the interviews, is shown in Table 3. For 
residents, safety is created by anonymous evaluations, but this may impair safety 
for supervisors. Safety for residents is impaired when the feedback report contains 
rude written comments made by other residents, as they are asked to explain these 
comments during the dialogue.
Honesty of the resident when filling in questionnaires and honesty during the 
dialogue was important for creating a safe environment for a supervisor. This 
honesty, in return, will be encouraged by a positive attitude of supervisors towards 
the evaluation. “In this way, it is a really safe situation. And we thought: how will 
this work? We didn’t have the easiest supervisors for the dialogue, so we were 
wondering how this would work. During the dialogue it was fine although it will be a 
bit threatening every next time”. Being really honest in the dialogue process can be 
difficult in hierarchical relations, but the written feedback report and the presence 
Table 2 Codes and themes used for analyzing the interviews
CODE (number of subcodes) Description of main content of the quotations Frequency
DIALOGUE (11) face-to-face feedback interview of the EFFECT system 336
EVALUATION (8) evaluation of supervisors in general, not only this 
particular evaluation
235
PROCEDURE (7) this particular evaluation of supervisors with EFFECT 183
QUESTIONNAIRE (7) the questionnaire, both its content and its use 107
FEEDBACK (5) providing or receiving feedback, either written or oral, 
and the acceptance and recognition of this feedback
 81
SELF-EVALUATION (2) filling in the questionnaire by the supervisors 
themselves
 44
 
THEMES (related to the effectiveness of the design, the EFFECT-S)
Awareness: thinking about clinical teaching, reflection and/or discussion with others  40
Climate: the working and/or learning climate at the department or more in general  37
Relations: relations between residents and supervisors or among residents or supervisors 
themselves and other than hierarchy
 27
Safety: creating/experiencing a safe environment for evaluating supervisors  26
Honesty: residents or supervisors being honest during the evaluation  25
Hierarchy: the hierarchical relations between residents and supervisors  10
of a moderator proved to be helpful here. Remarkably, supervisors did not make any 
comments about their own honesty during the interviews; some residents felt their 
supervisors would be more honest without the presence of a moderator.
Do supervisors and residents regard EFFECT-S acceptable for evaluating 
supervisors in clinical practice?
The general appreciation of EFFECT-S was high. All departments were very positive 
about the questionnaire and the different steps in the evaluation system.
Involving departments
During the introduction of EFFECT-S, staff members were told what the purpose of 
the evaluation was and what would happen with the results. For residents, this was 
a sign that the evaluation was taken seriously. It was important to take enough time 
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Table 3 Conditions for adequate use of the different elements of EFFECT
SAFETY
For residents promoted by:
 - anonymous evaluation
 - the dialogue by two residents who represent the 
group of residents
 - a moderator with expertise in guiding feedback 
sessions
For supervisors promoted by:
 - not anonymous evaluation
 - clear goals of the evaluation
 - good timing of the evaluation
 - residents instructed how to rate supervisors
 - honest residents
 - dialogue by residents who know you
 - residents who are well prepared and capable of 
explaining the results
 - a moderator for guiding the dialogue  
For residents impaired by:
 - feedback report containing offensive comments
For supervisors impaired by:
 - anonymous evaluations
 - too close relation with a resident 
HONESTY
For residents promoted by:
 - feedback report interpreted with moderator and/or 
training of residents
 - written feedback report available (forces them to 
discuss strong/weak points)
 - dialogue with supervisor you know to provide 
examples
 - supervisor willing to change
 - evaluation taken seriously by supervisor 
For supervisors promoted by:
 - moderator with expertise in guiding feedback sessions
 - dialogue with resident you know to provide examples
For residents impaired by
 - too close relation with the supervisor
 - hierarchical relations
For supervisors impaired by:
— 
at this stage, as one of the supervisors observed: “If the implementation of EFFECT 
goes too fast the first time, then forget it for at least the next five years”.
The EFFECT instrument
In all staff interviews, there was general agreement that the self-evaluation was a 
necessary element of EFFECT-S. “It is like trying to look into a mirror”, as one of 
the participants said. Some supervisors found this the most important element, 
because the questionnaire offered them such a complete picture of clinical teaching. 
Some residents indicated they also learned about the important aspects of clinical 
teaching, e.g., that “clinical teaching is more than just bedside teaching and giving 
feedback”.
Suggestions for improving EFFECT-S
As filling in a number of questionnaires is time-consuming, residents at larger 
departments suggested making agreements on the number of questionnaires to be 
filled in by each resident and for whom. When asked what elements were missing 
from the EFFECT-S, part of the supervisors and residents suggested a follow-up team 
meeting for sharing results and for discussing how clinical teaching can be improved 
further.
Do the effects of using EFFECT-S support its design?
Awareness of clinical teaching
Residents and supervisors became aware of elements of clinical teaching during the 
evaluation process (Table 4).
Awareness raising occurred at all steps of the evaluation process. During the 
introduction, firstly, supervisors realised what was expected from them and residents 
realised what they could expect from their supervisors. Secondly, completion of 
the questionnaire made residents and supervisors think about all aspects of good 
teaching and made supervisors reflect on their own teaching. “It creates a frame of 
reference. It deals with domains of teaching that you wouldn’t think of immediately, 
but when you see it, you think: Ah right, that’s part of teaching too”. Thirdly, the 
comparison of self-scores with the residents’ scores and with the mean group scores 
made supervisors aware of their own strong and weak points; residents could read 
the supervisors’ own view and how other residents appreciated their supervisors. 
Finally, the feedback dialogue made supervisors aware of how they could improve 
Table 4 Effects of EFFECT-S for residents and supervisors
RESIDENTS learned: SUPERVISORS learned:
Awareness
(in relation to  
clinical teaching)
 - different aspects of clinical teaching
 - complexity of clinical teaching
 - supervisors are more open to feedback 
than expected
 - how to provide feedback
 - communication skills
 - resident influence on supervisor 
performance
 - the importance of taking an active role in 
one’s own learning process
 - there are more ways of being a good 
doctor 
 - different aspects of clinical teaching
 - the strong and weak points in their own 
teaching
 - residents provide good feedback
 - what residents need for their learning 
process
 - importance of explicit exchange of 
thoughts with residents
 - need for sharing teaching values with 
residents
 - what is a good doctor
Climate  - more open climate
 - improved collaboration
 - more open learning climate 
 - the first step towards change has been 
taken
Relations  - improved relations with supervisors
 - get to know that supervisor 
 - good, open, and honest relations during 
dialogue
Hierarchy  - reduced distance between supervisors 
and residents 
 - closer to each other despite hierarchical 
relations
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their teaching, while residents became aware of the supervisors’ thoughts of their 
teaching and of their own feedback skills. Although this was not a goal of the 
EFFECT-S, residents indicated they themselves also learned a lot from filling in the 
EFFECT questionnaire and the feedback sessions. They learned not only about what 
they can expect from their supervisors, but also about how to provide feedback 
and how to deal with difficult situations, as when a staff member was unwilling to 
receive feedback.
Relations and hierarchy
Supervisor-resident relations play a role in creating safety (Table 3), and these 
relations may improve as a result of the evaluation process (Table 4). Though the 
hierarchical relation may impair residents’ honesty, hierarchy can also be lowered 
as an effect of the evaluation. Some residents had a fear of retaliation, but this was 
reduced after the dialogue had taken place: “When we started this whole evaluation, 
I thought this was a point that would be criticized, but in hindsight this did not 
happen”.
In general, staff tended to be more critical of their own performance then residents’ 
evaluation. Residents indicated they filled in the questionnaires honestly and 
thought that the staff rated themselves too low. During the interviews with 
supervisors several explanations were offered. Some suggested that supervisors 
may give themselves low ratings, so that comparison with residents’ scores would 
turn out positive. Others thought that residents who only experienced low-quality 
supervision rated supervisors with intermediate skills very positively. Finally staff 
suggested a lack of clear criteria on good or bad teaching as a reason for not rating 
themselves too positively.
Climate
Residents indicated that the learning climate had improved after the evaluation (see 
Table 4): “Absolutely, more open, I mean ... it’s become easier to discuss things. You 
notice that people are open to feedback afterwards”. Supervisors said that clinical 
teaching had changed over time, e.g., “When I was a resident, I just had to do what 
the boss told me to do, without any comment”.
Discussion and conclusion
The design principles and characteristics as realised in the EFFECT-S contribute 
to the intended outcomes of reflection and learning, not only for supervisors but 
also for residents. This study shows that EFFECT-S, a carefully designed system in 
which residents provide formative feedback to their clinical supervisors, is highly 
acceptable to supervisors and residents. Feedback provided by residents during the 
dialogue is the highest valued element of EFFECT-S. It is the heart of the system, but 
all other elements are necessary in order to evaluate supervisors effectively. The 
study added a more precise understanding of safety and honesty in providing and 
receiving upward feedback, the inclusion of a team evaluation, as well as practical 
suggestions for implementation of the system.
Our findings support the idea that residents are able to facilitate reflective feedback 
processes by helping supervisors to understand differences between external 
feedback and self-perceptions, by interpreting feedback content, identifying learning 
and performance needs, and setting goals and plans for change.9,20 The presence of 
a moderator to guide the dialogue is not always needed, as our results suggest, but 
depends on the extent to which supervisors and residents themselves are ready to 
realize the different steps in the procedure.
Important conditions for successful implementation include creating a safe 
environment for both residents and supervisors and honest feedback provided by 
residents. However, creating safety for supervisors and residents require different 
actions: whereas anonymous ratings will create a safe evaluation environment 
for residents, they impair safety for supervisors. This can in part be overcome by 
organizing the dialogue for a supervisor with residents that work(ed) with that 
particular supervisor. In the introduction of EFFECT-S, residents should be told not 
only to fill in the questionnaires honestly, but also to add their written comments 
with care, as offensive comments will diminish safety for both supervisors and the 
residents who provide the feedback.
Supervisors feel safer when residents are honest, but they should realise that 
they themselves can play an important part in residents’ honesty by showing 
commitment to the evaluation process and willingness to change throughout the 
evaluation process. Fear of retaliation was mentioned as a condition that could 
impair residents’ honesty, but experience with the implementation of the EFFECT-S 
took away this fear. Our results indicate that a carefully planned evaluation can 
improve the learning climate and soften hierarchical relations at a department 
without undermining the authority of clinical teachers.14
Interestingly not only specialists but residents as well learn from filling in the 
questionnaire and talking about their training. In this way supervisors and residents 
co-create shared knowledge on what the profession is about, and they start to 
co-create a shared understanding of learning in practice and how to optimise this 
workplace learning. They both learn to have an open communication that can be 
mutually critical while safeguarding respect and trust, foundational to all learning.21 
An unintended learning objective but very important learning outcome of EFFECT-S 
was that it offers an excellent opportunity for residents to practice their feedback 
skills, which is part of the Scholarship role as described in the CanMEDS competencies 
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Figure 1 The EFFECT system (EFFECT-S)
and the ‘Practice Based Learning and Improvement’ domain of the ACGME core 
competencies.22-24 This can be seen as a first step to effective peer feedback and a 
useful outcome for residents when they supervise clerks and/or themselves become 
clinical supervisors in the future.25,26
Both residents and supervisors proposed to have a team session after the feedback 
interviews, indicating that, although they felt the individual steps were valuable, 
they needed to share the experiences and make agreements with the whole group 
to realize further change. This was reason for us to add a team evaluation to the 
EFFECT-S. In this session, residents and supervisors are invited to discuss the mean 
group scores, to compare these with the mean self-evaluation scores, and to propose 
improvements in the teaching programme at the department. The revised EFFECT-S 
is shown in Figure 1.
To encourage the use of EFFECT-S in other institutions we developed a package 
consisting of a manual, workshops for residents, staff, facilitators, and technical staff 
for the online use of the EFFECT questionnaire. Also a website was created with 
background information and for sharing experiences (www.EFFECTsurvey.nl).
This study is limited by having been conducted with small groups of doctors that 
participated in the EFFECT-S. As they had chosen to engage in such an evaluation, 
these data may be biased by a positive attitude towards evaluating clinical 
teachers and having residents provide feedback. Further study of clinical teachers’ 
experiences with formative assessment and upward feedback from residents and 
its effectiveness is needed. Such studies can further investigate the EFFECT-S and/
or build on the three principles to design and study variants. It may be interesting 
to compare upward feedback to other ways of providing feedback, such as feedback 
provided by the head of department or peer feedback. Also, the moderator role may 
be investigated further.
Future research is needed to look at the impact of this evaluation on actual supervisors’ 
behaviour, and on the residents’ behaviour. Furthermore, it is important to examine 
the interaction between formative feedback regarding clinical teachers and the 
medical departmental culture, including the learning climate and (hierarchical) 
relations. These may affect the implementation of EFFECT-S (or variants), but the 
EFFECT-S may also affect the learning climate, supervisor-resident relations.
We conclude that the EFFECT-S is a promising approach for stimulating the quality 
of clinical teaching as well as improving the learning climate. A valid questionnaire is 
mandatory, but the dialogue is at the heart of the EFFECT-S. The EFFECT-S proved a 
strong learning tool for both clinical teachers and residents.
Step 1
Informing department 
Agreement about procedure 
Training residents
Step 2
Residents’ evalation of 
supervisors 
Supervisor self-evaluation
Step 3
Individual (quantitative 
and qualitative) feedback 
report to faculty
Step 4
Guided feedback interview 
with two residents 
Formulation of improve- 
ments on individual level
Step 5
Team evaluation with 
faculty and residents 
Formulation of improve-
ments on department level
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Abstract
Introduction Many studies report on the validation of instruments for facilitating 
feedback to clinical supervisors. There is mixed evidence whether evaluations lead 
to more effective teaching and higher ratings. We assessed changes in resident 
ratings after an evaluation and feedback session with their supervisors.
Methods Supervisors of three medical specialities were evaluated, using a validated 
instrument (EFFECT). Mean overall scores (MOS) and mean scale scores were 
calculated and compared using paired T-tests.
Results 24 Supervisors from three departments were evaluated at two subsequent 
years. MOS increased from 4.36 to 4.49. The MOS of two scales showed an increase 
> .20: ‘teaching methodology’ (4.34-4.55), and ‘assessment’ (4.11-4.39). Supervisors 
with an MOS < 4.0 at year 1 (n = 5) all demonstrated a strong increase in the MOS 
(mean overall increase .50, range .34-.64). Four supervisors with an MOS between 
4.0-4.5 (n = 6) demonstrated an increase > .20 in their MOS (mean overall increase 
.21, range -.15-53). One supervisor with an MOS > 4.5 (n = 13) demonstrated an 
increase > .20 in the MOS, two demonstrated a decrease > .20 (mean overall increase 
-.06, range -.42-.42).
Conclusion EFFECT-S was associated with a positive change in residents’ ratings 
of their supervisors, predominantly in supervisors with relatively low initial scores.
Introduction
Physicians play a crucial role in teaching residents in clinical practice.1 They can be 
supported in doing so effectively by evaluating and providing feedback on their 
clinical teaching performance.2 The most prevalent evaluation methodology is the 
completion of a standardized teacher-rating form by learners.1-3 There are many 
instruments for providing feedback to clinical teachers, often based on roles that 
are defined in the literature about good clinical teaching.1,4-12 Several authors have 
expressed concerns about many of these instruments as they do not cover all 
important aspects of clinical teaching, lack a clear theoretical framework and/or 
have insufficient validity evidence.13-16 This can make it difficult to establish directions 
in which efforts for improving teaching should be headed and to accomplish real 
improvement.14,16
Studies, focusing on the effects of evaluating clinical teachers, demonstrate an 
increase in clinical teaching scores after written feedback, whereas feedback in the 
form of simple numerical rating scores has not improved teaching scores.17 Reading 
an analysis of clinical teaching or being aware of weaknesses does not automatically 
invite teachers to improve their teaching practice.18 To further enhance this reflection 
and decision-making, discussion of the feedback with a facilitator (e.g., a peer, head 
or resident) seems useful.18,19
In 2009, our hospital started to evaluate our clinical teachers in postgraduate 
medical education with the EFFECT (Evaluation and Feedback For Effective Clinical 
Teaching) questionnaire. Different sources of validity evidence have been collected 
and a carefully designed system for using EFFECT in practice was developed.3,20 As 
evaluating clinical teachers is time consuming for both clinical teachers and residents, 
we wanted to know whether changes appear in clinical teachers’ ratings after an 
evaluation and feedback session using EFFECT. We sought answers to the following 
questions: (1) did resident ratings of clinical teachers improve after our feedback 
strategy, and (2) was the degree of improvement related to the initial rating?
Methods
Setting and study population
A prospective pre-post test study was conducted in three medical specialities in a 
major university medical centre in the Netherlands in 2009-2011. The study was 
designed as a pilot to inform the design of a larger evaluation. Residents were invited 
by e-mail to evaluate their supervisors by filling in a questionnaire and were free 
to choose which and how many supervisors they wanted to evaluate. Supervisors 
filled in a self-evaluation form. Evaluations took place in two subsequent years. 
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The evaluation results were discussed during a face-to-face meeting between the 
supervisor and two residents or the head of department.3
The EFFECT questionnaire
The EFFECT questionnaire is a validated questionnaire based on literature on clinical 
teaching in the workplace and incorporates the CanMEDS competencies. EFFECT 
contains 58 items grouped into eleven subscales: (1) role modelling clinical skills, 
(2) role modelling science, (3) role modelling CanMEDS competencies, (4) role 
modelling reflection, (5) assigning work relevant for learning, (6) planning, (7) 
feedback process, (8) feedback content, (9) teaching methodology, (10) assessment, 
and (11) personal support. Items can be scored on a five-point Likert scale (1 = very 
poor, 2 = poor, 3 = intermediate, 4 = satisfactory, 5 = good). Details of the instrument, 
the validation process, and the evaluation system are described elsewhere.3
The System for Evaluation and Feedback For Effective Clinical Teaching (EFFECT-S)
EFFECT-S starts with an introduction meeting with staff and residents at the 
department to inform (and involve) them about the formative purpose of the 
evaluation procedure in their department and to make tailor-made appointments. A 
tailor-made EFFECT-S includes a careful planning; a discipline-specific questionnaire; 
agreement on who fills in the questionnaires (residents on a voluntary basis, 
anonymous ratings), how the feedback procedure is organised, and who has access 
to the results. The evaluation itself consists of (a) an internet-based self-evaluation 
questionnaire for supervisors and a questionnaire to be completed by residents, 
(b) a feedback report, including the mean scores per item and domain, a group 
score (the mean scores of all staff of the particular department) and the written 
comments, and (c) a face-to-face meeting (dialogue) between the supervisor and 
two residents (representing their group) and guided by a moderator (an experienced 
educationalist) from outside the department. In one department, these meetings 
were done by the programme director.20
Analyses
Mean overall scores (MOS, mean score of all items of EFFECT) and mean scores on 
the separate subscales of EFFECT at year 1 and year 2 were calculated. We performed 
paired T-tests to test differences between the two consecutive measurements. To 
assess relevance of changes we translated the scores into effect sizes. As this was the 
first follow-up evaluation of EFFECT, we did not perform statistical power analysis.
Ethics
The ethics committee waived approval. Participation was voluntary for departments. 
Confidentiality was ensured. Supervisors and residents of the participating 
departments were informed about the EFFECT questionnaire by the head of the 
department and/or during the initial meeting. The EFFECT questionnaire was filled 
in anonymously by residents.
Results
Twenty-four supervisors from three departments were evaluated by three or more 
residents in two subsequent years. A total of 237 questionnaires were obtained. 
Paired T-tests showed a significant increase in the teaching methodology scale (from 
4.34 to 4.55) (p < .05). Relevant improvement on EFFECT was defined as at least a 
moderate effect size of .40, which translated into an absolute change of at least 
.20 on the EFFECT MOS and subscales. Relevant improvements were found on the 
teaching methodology (from 4.34 to 4.55) and the assessment scale (from 4.11 to 
4.39).
Table 1 shows that the five supervisors with an MOS < 4.0 in year 1 all demonstrated 
a relevant increase in the MOS after one year (mean increase .50, range .34-.64); 
the number of subscales within this group demonstrating a relevant increase varied 
from five to ten.
Four supervisors with an MOS between 4.0 and 4.5 (n = 6) demonstrated a relevant 
increase in their MOS of > .20 (mean increase .21, range -.15-.53). Of the 13 
supervisors with a high MOS (> 4.5), one demonstrated a further increase in the 
MOS of > .20, whereas two supervisors showed a decrease in their MOS of > .20 
(mean increase -.06, range -.42-.42).
Table 1 Improvement of mean overall score for low and high scoring supervisors*
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< 4.0  5  .50 7.4 - 5 (100%) -
4.0-4.5  6  .21 5.0  .8 3  (50%) -
> 4.5 13 -.06 1.5 2.8 1  (8%) 2
Note *Only supervisors with at least 3 evaluations at year 1 and year 2 were included
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Overall scores of the 24 supervisors are shown in Figure 1, starting with the lowest 
scoring supervisor at year 1. The two supervisors with the lowest MOS (3.38 and 
3.40) at year 1 improved their MOS the most, although their scores at year 2 
remained below 4.0 (3.80 and 3.77, respectively). The other three supervisors with 
an MOS < 4.0 at year 1 succeeded in increasing their MOS to over 4.0.
Discussion
EFFECT-S was associated with relevant improvements in residents’ ratings of their 
supervisors on the EFFECT questionnaire. Our results indicate that those who needed 
to improve most do so after an evaluation and feedback session. This is in line with 
other research where they found that baseline compliance was the only factor 
that helped to explain variation in absolute effectiveness.21 The greatest increase 
was found in the teaching methodology and assessment scales. The behaviours 
encompassed by these scales are reported to be highly beneficial for teaching 
effectiveness in clinical practice.22 On the other hand, supervisors who scored high 
at year 1 showed little further improvement. This may be due to a ceiling effect in 
the measure or in what can be achieved realistically. In addition, residents may have 
became more critical over time. The result was that the contrast between the best 
and worst supervisors was reduced.
Figure 1 Mean overall scores on EFFECT per supervisor (n = 24) on year 1 (bold line) and year 
2 (dotted line). Supervisors were evaluated by at least 3 residents on both measurements.
The strong asset of this study is that effects were measured with a validated 
instrument and did not rely on teachers self-perceptions of their improvements or 
on non-validated instruments.2,17 Our study was not designed to attribute changes 
to the feedback, as a control group was lacking. One serious threat of this study is 
that the changes we measured over time could be due to regression to the mean 
(RTM).23 However, supervisors were evaluated by at least three residents at both 
measurements, and it is very unlikely that the residents at both measurements 
are the same. Furthermore, residents were not informed about previous results. 
Therefore our results are probably less affected by measurement errors, but this 
cannot be ruled out.
Further research is needed with larger samples to confirm these results and to 
investigate how this feedback aids supervisors in improving their teaching within 
the different EFFECT scales and what additional measurements could help them. 
Qualitative research could explore why some supervisors demonstrate a decrease 
in their teaching qualities. To further optimize improvements, we need a better 
understanding of the effective ingredients of EFFECT-S, and the various contextual 
factors influencing supervisors’ behaviour.
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Abstract
Background Providing clinical teachers in postgraduate medical education with 
feedback about their teaching skills is a powerful tool to improve their teaching. 
Such evaluations are mostly based on questionnaires completed by residents.
Objective We investigated to what extent characteristics of residents, clinical 
teachers, and the clinical environment influenced these evaluations, as well as the 
relation between residents’ scores and their teachers’ self-scores.
Design Residents and clinical teachers filled in the EFFECT questionnaire (Evaluation 
and Feedback For Effective Clinical Teaching) to (self-)assess the quality of clinical 
teaching. Items were scored on a 5-point Likert scale (1 = very unsatisfactory, 
5 = good).
Participants Clinical teachers from 12 different disciplines from 15 departments in 
four different hospitals.
Main measures Main outcome measures included the residents’ mean overall 
scores (MOS), their teachers’ specific scale scores (MSS), and the clinical teachers’ 
self-evaluation scores. Multilevel regression analysis was used to identify predictors. 
Finally, residents’ scores and self-evaluations were compared.
Key results Residents filled in 1013 questionnaires, evaluating 230 clinical teachers. 
We received 160 self-evaluations. Residents gave highest scores for ‘Planning 
Teaching’ and ‘Personal Support’ (4.52, sd .61 and 4.53, sd .59), and lowest scores for 
‘Feedback Content’ (CanMEDS related) (4.12, sd .71).Teachers in affiliated hospitals 
showed highest MOS and MSS. Medical specialty did not influence MOS although 
we found small differences for subscales. Female clinical teachers were rated slightly 
higher for most MSS. Residents in their first two years of training were most positive 
about their supervisors. Residents’ gender did not affect the mean scores, except 
for one item on role modeling. At group level, self-evaluations and residents’ ratings 
correlated highly (Kendall’s Tau .859).
Conclusions Resident evaluations of clinical teachers are influenced by teacher’s 
gender, year of residency training, and type of hospital. Clinical teachers and 
residents agree on strong and weak points of clinical teaching.
Introduction
To create more effective (post-)graduate medical education, insight into the quality 
of workplace teaching is indispensable. Assessments of clinical teachers are often 
based on questionnaires completed by residents. These instruments should have 
good measurement properties and reflect all important aspects of clinical teaching 
in the workplace to induce relevant follow-up actions.1
Many instruments for providing feedback to clinical teachers are based on roles 
that are defined in the literature about good clinical teaching.2-14 Several authors 
have expressed concerns with many of these instruments as they do not cover 
all important aspects of clinical teaching, lack a clear theoretical framework and/
or have insufficient validity evidence.1,15 This can make it difficult to establish 
directions in which efforts for improving teaching should be headed and to 
accomplish real improvement.16,17 Furthermore, we need a good understanding 
of factors that might influence the outcomes of such evaluations, such as resident 
and teacher characteristics, as this will help us to improve the interpretation of 
evaluation results and the identification of factors that can improve or stimulate 
clinical teaching. Clinical teachers need to understand the meaning of differences 
in resident evaluations. Some factors that influence such differences in evaluation 
will be modifiable to teachers or institutions, by participating in a teacher training 
program, for example, whereas other factors, such as gender or medical discipline, 
may require another compensation strategy.
In medical education, several studies have been performed in order to identify 
teacher and learner characteristics that could influence resident ratings. Studies 
that examined resident level of training as a factor in faculty evaluation present 
contradictory conclusions. Some studies failed to find significant differences when 
type and level of trainees were compared.18,19 Others found that junior residents 
and medical students rated faculty more favorably than senior residents and valued 
aspects of clinical teaching differently.11,14,20 One study reported that residents 
from different disciplines rank specific teaching qualities differently.21 Some studies 
demonstrated that male faculty achieved higher scores.22,23 Some studies showed a 
greater effectiveness of teaching in district hospitals than in university hospitals.24,25
On the basis of these studies, it is difficult to decide which of these factors are 
predictors of real differences in resident evaluation of clinical teaching or whether 
they are biases. However, we need to understand factors that influence evaluation of 
teacher performance in order to make appropriate and meaningful use of residents’ 
evaluations.26 Identifying factors that are within control of the individual clinical 
teacher or their institutions would help to decide how improvements can be made.
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Evaluations of clinical teachers often include teacher self-assessment. It is widely 
accepted that, for any health professional, self-assessment is a critical skill in 
identifying own learning needs.27,28 However, self-evaluation results lack a strong 
correlation with residents’ scores, and several studies stressed physicians’ limited 
ability to self-assess accurately.21,29-31 This makes it questionable if and how self-
evaluation scores could be used to identify strong and weak points in clinical 
teaching.
In 2009 our hospital started to evaluate our clinical teachers in postgraduate medical 
education. In order to interpret the outcomes of our evaluations and to formulate 
actions for further improvement, we aimed to investigate to what extent resident 
characteristics (gender and year of training), the clinical teacher (gender, discipline, 
and type of clinical teaching) and the clinical environment (type of hospital) might 
influence these evaluations, as well as the relation between clinical teachers’ self-
scores and residents’ scores.
Methods
Setting and participants
This multisite study was conducted in 15 hospital departments, 10 of which were 
part of a major university medical center, and five of which were from three affiliated 
hospitals in the Netherlands. Teachers were from 12 different disciplines. Residents 
and their clinical teachers were invited by e-mail to participate in the Evaluation 
and Feedback For Effective Clinical Teaching System (EFFECT-S). In this study, we 
distinguished between clinical teachers who perform formal assessments (program 
directors) and those who do not (supervisors).
The Evaluation and Feedback For Effective Clinical Teaching System (EFFECT-S)
EFFECT-S uses two internet-based questionnaires: one completed by residents and 
another by clinical teachers. The EFFECT questionnaire is based on the literature 
on workplace learning and literature on clinical teaching in the workplace, and 
incorporates the CanMEDS competencies.1,5 Items are scored on a five-point Likert 
scale (1 = very poor, 2 = poor, 3 = intermediate, 4 = satisfactory, 5 = good). Details of 
the instrument, the validation process, and the evaluation procedure are described 
elsewhere.5,32
Covariates
Covariates in the analyses were: type of hospital (university hospital versus affiliated 
hospital), discipline (surgical versus non-surgical), clinical teachers’ gender, yes or no 
self-evaluation completed, type of clinical teacher (supervisor or program director), 
residents’ gender and year of training (programme year (PGY) 0-2, PGY 3-4, PGY ≥ 5).
Analyses
Prior to our analyses for this study, we conducted a Confirmatory Factor Analysis 
(CFA) using Mplus5.0, to investigate the construct validity of the questionnaire, 
based on the clinical teachers’ self-evaluations.33 In a previous study, the 11-factor 
structure was confirmed for the resident questionnaire, but we repeated the CFA for 
the residents’ questionnaire, in order to be able to compare the results on a same 
dataset. The 11-factor structure was confirmed for both the self-evaluations and the 
residents’ questionnaires with good to excellent fit (data not shown).
We calculated the mean overall scores (MOS) of the EFFECT questionnaire and the 
mean for the subscales (MSS). Each scale score is the average score of the items that 
loaded primarily on that scale. To assess the relevant differences, we translated the 
scores into effect sizes. A moderate effect size of .4 was translated into a difference 
of ≥ .2 on the EFFECT MOS and subscales.
We used multilevel regression analyses to determine the effects of the covariates 
on the MOS. Multilevel analysis allows researchers to deal simultaneously with the 
micro-level of individuals and the macro-level of groups or contexts. In our study, 
the MOS of clinical teachers was the dependent variable. Clinical teachers were 
clustered within disciplines and hospitals: the group-level predictors. Individual 
level predictors were supervisors’ gender, residents’ gender, and level of residency 
training. The level of significance was set at p = .05.
To investigate the relation between residents’ assessments and teachers’ self-
evaluations, we compared the mean of all items. Kendall’s rank order correlation Tau 
was used to gauge the correlations between the item ranking of both assessments.
Ethics
The ethical committee waived approval. Departmental participation was voluntary. 
Confidentiality was ensured. Teachers and residents at the participating departments 
were informed about the EFFECT questionnaire by their head of department and/
or during the initial meeting. The EFFECT questionnaire was filled in anonymously 
by residents.
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Results
A total of 1013 questionnaires were filled in to assess 230 clinical teachers (144 
male, 86 female). We received 160 self-evaluations. Table 1 shows the participating 
disciplines, the numbers of questionnaires from residents evaluated supervisors, 
and self-evaluations, in relation to type of hospital and discipline. The MOS for the 
different covariates were generally high (Table 2). Affiliated hospitals, female clinical 
teachers, and residents in their first two years of training showed significantly higher 
scores. For the different types of hospitals, this difference was > .20.
When we compared the MSS for all covariates (overall), the ‘Planning’ and ‘Personal 
Support’ subscales received the highest scores (4.52 and 4.53). Clinical teachers 
from affiliated hospitals were rated higher on all subscales compared to teachers 
from the university hospital. Except for ‘Role Modeling Science’, ‘Planning’, and 
‘Teaching Methodology’, these differences were > .20.
Clinical teachers from surgical disciplines received higher scores for ‘Role Modeling 
Clinical Skills’ and ‘Assessment’. Differences between the different types of teachers 
were only small, and no differences were found between teachers who did fill out 
their self-evaluations and those who did not. Male teachers showed lower MSS scores 
on nine EFFECT subscales; on two subscales, the difference was > .20 (‘Planning’ and 
‘Assessment’). The residents’ gender did not influence the EFFECT scores. Residents 
in their first two years of training (PGY0-2) rated their supervisors higher than more 
senior residents on all subscales, except ‘Planning’. On five subscales, the difference 
was > .20. There was no significant difference in ratings by residents in their third 
and fourth year (PGY3-4), and residents in their last two years of training (PGY ≥ 5), 
except for ‘Role Modeling Clinical Skills’, where residents in their final years of 
training rated their teachers much lower than PGY3-4 and PGY0-2.
Table 1 Number of questionnaires, clinical teachers, and self-evaluations per discipline and 
type of hospital
Type of discipline
Questionnaires
from residents (n)
Supervisors (n) Self-evaluations (n)
Non-surgical (n = 7)  610 165 107
Surgical (n = 5)  393  65  53
Total 1013 230 169
Type of hospital
Affiliated hospital  175  42  42
University hospital  838 188 118
Total 1013 230 169
Note Non-surgical disciplines: Anesthesiology, Emergency Medicine, Geriatrics, Internal Medicine, Pediatrics, Psy-
chiatry, Rehabilitation Medicine; Surgical disciplines: ENT, Gynaecology, Orthopedic Surgery, Surgery, Urology
Table 2 Mean overall scores and mean subscale scores for type of discipline, hospital, year of 
residency, and gender on the EFFECT questionnaire
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overall 4.31 4.24 4.25 4.33 4.28 4.34 4.52 4.24 4.12 4.28 4.18 4.53
SD  .55  .84  .89  .65  .77  .64  .61  .75  .71  .63  .69  .59
TYPE OF DISCIPLINE
Non-surgical 4.30 4.13 4.24 4.31 4.30 4.35 4.55 4.19 4.13 4.25 4.11 4.54
Surgical 4.34 4.38* 4.26 4.36 4.26 4.32 4.47* 4.30* 4.22 4.30 4.32* 4.52
TYPE OF HOSPITAL
Affiliated 4.49 4.54 4.23 4.54 4.45 4.51 4.62 4.43 4.39 4.39 4.47 4.70
University 4.28* 4.18* 4.25 4.28* 4.25* 4.29* 4.49* 4.20* 4.12* 4.25* 4.14* 4.49*
TYPE OF CLINICAL TEACHER
Supervisor 4.30 4.27 4.21 4.33 4.24 4.30 4.49 4.20 4.13 4.24 – 4.51
Program 
director 
4.35 4.17 4.35* 4.35 4.38* 4.42* 4.58* 4.33 4.27*  4.35* 4.18 4.59*
SELF-EVALUATION
Not filled out 4.31 4.21 4.33 4.36 4.26 4.36 4.49 4.17 4.14 4.27 4.11 4.51
Filled out 4.32 4.23 4.23 4.33 4.29 4.33 4.52 4.26 4.18 4.28 4.19 4.54
CLINICAL TEACHERS’ GENDER
Male 4.27 4.20 4.25 4.28 4.24 4.31 4.45 4.19 4.12 4.25 4.09 4.49
Female 4.43* 4.35* 4.26 4.46* 4.39* 4.39 4.66* 4.37* 4.31* 4.34* 4.39* 4.63*
RESIDENTS’ GENDER
Male 4.31 4.23 4.20 4.33 4.34 4.30 4.48 4.28 4.19 4.23 4.20 4.52
Female 4.32 4.25 4.28 4.34 4.25 4.36 4.54 4.22 4.16 4.30 4.16 4.54
YEAR OF RESIDENCY
1-2 4.39 4.32 4.37 4.43 4.34 4.41 4.54 4.34 4.27 4.34 4.25 4.59
3-4 4.22* 4.17* 4.13* 4.23* 4.19* 4.25* 4.46 4.12* 4.05* 4.18* 4.04* 4.47*
5-6 4.21* 3.68*# 4.20 4.12* 4.30 4.35 4.54 4.05* 4.03* 4.29 4.18 4.49
Note Independent t-tests, ANOVA with LSD (Least Significance Difference) as post hoc test 
     *p < .05; #p < .05 group 1 and 2 years of residency 
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Table 3 Multilevel regression analyses with the MOS as dependent variable
 
Parameter
Estimate Std.Error df t Sig.
Intercept 4.48 .098 229 45.875 .000
Type of discipline (surgical) .07 .064 177 1.157 .249
Type of hospital (university) -.22 .073 192 -2.999 .003
Year of residency -.07 .030 862 -2.431 .015
Clinical teacher’s gender (female) .18 .058 206 3.159 .002
Resident’s gender (female) .03 .038 835 .742 .459
Type of supervision (assessment) .08 .044 861 1.856 .064
Self-reflection (no self-evaluation) -.11 .065 205 -1.662 .098
We could not demonstrate an interaction effect between the residents’ gender and 
the clinical teachers’ gender concerning the MOS and MSS scores, except for item 
15. This item asked residents to what extent this clinical teacher was an example 
for how to work as a specialist; male residents scored their male and female clinical 
teachers equally on this item (4.29 and 4.26, respectively), but female residents 
scored their female supervisors significantly higher (male 4.13, female 4.30).
Multilevel regression analyses confirmed our findings that type of hospital, the 
clinical teacher’s gender, and the residents’ level of training influenced the MOS on 
EFFECT (Table 3).
Clinical teachers together scored themselves a little lower on most items than 
residents (Table 4), and the mean item scores follow the same pattern (Figure 1).
Ranking the residents’ and clinical teachers’ item scores to see to what extent 
they agreed on strong and weak points in the teaching showed that item rankings 
correlated well (Table 4, Figure 2).
However, the individual MOS based on an individual clinical teacher’s self-evaluation 
correlated poorly with the resident’s score of that same teacher. Clinical teachers 
who received lower rates from residents tended to rate themselves higher, whereas 
clinical teachers who received the highest scores rated themselves lower than their 
residents (Figure 3).
Discussion
Our study revealed that resident evaluation of clinical teachers was influenced by 
clinical teachers’ gender, year of residency training, and type of hospital. There 
was no difference between teachers who participated in the self-evaluation and 
those who did not, and mean overall scores were not affected by discipline and 
type of supervision. Female clinical teachers and teachers who were working in 
Figure 1 Mean clinical teachers’ self-scores (dotted line) and mean residents’ scores (bold 
line). The X-axis represents the item numbers, and the Y-axis represents the mean item score. 
Correlation (Kendall’s Tau) .888.
Figure 2 Ranking of clinical teachers’ item scores (dotted line) and residents’ scores (bold 
line). The X-axis represents the item numbers, and the Y-axis represents the ranking score. The 
item with the highest mean score is on position 1, and the item with the lowest mean score is 
on position 58. For example, item 1 had a low mean overall score and was ranked at position 
49 by residents and position 54 by supervisors. Correlation (Kendall’s Tau) .859.
affiliated hospitals were rated significantly higher on specific subscales of the EFFECT 
questionnaire. First year residents were more positive about their supervisors than 
residents who had more years of training. Residents’ gender did not affect the mean 
evaluation scores, except for the item on role modeling. Finally, we found that clinical 
teachers tended to evaluate themselves lower than residents did, but ranking of the 
items for clinical teachers and residents correlated well.
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Clinical teachers’ and residents’ gender
The literature on gender-related teaching performance and gender interactions is 
inconsistent. Some studies found that male clinical teachers were more likely to 
receive better scores from residents, while others claimed that gender played a 
negligible role in residents’ evaluations of clinical faculty, or reported that female 
teachers received higher ratings for certain areas.23,26,34,36,37 Female teachers 
received higher scores than male clinical teachers in specific areas. Since the EFFECT 
questionnaire incorporates the role modeling and teaching of the CanMEDS roles, 
higher ratings of female clinical teachers may reflect better communication and 
collaboration skills with patients and colleagues, residents included. We found that 
the EFFECT measurement is invariant with respect to raters’ gender, except for one 
item (item 15): Female residents rated their female role models higher. This difference 
may express the importance of the role models’ gender for female residents.38 It is 
expected that, with the rising numbers of female doctors, clinical teaching teams 
will see more female clinical teachers, naturally adjusting the teams’ gender balance 
and providing sufficient role models for both female and male residents during their 
training years.
Clinical teachers’ teaching role
Clinical teachers who also perform assessments (usually the program directors in our 
setting) were rated higher on more than half the EFFECT subscales, but differences 
are small. Program directors are those who excel in their field, are deeply involved in 
residency training, and generally have a positive attitude towards teaching residents. 
Figure 3 MOS of the individual clinical teacher’s self-evaluation (dotted line) and the MOS of 
the residents of that individual clinical teacher (bold line). The X-axis represents the individual 
clinical teachers who filled in a self-evaluation, starting with the teacher who received the 
lowest MOS from the residents. The Y-axis represents the MOS.
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One may expect such clinical teachers to be good role models, to assign work that 
is relevant for learning, and to have excellent feedback skills. Furthermore, the 
chance of being rated as a better teacher increases with more time spent on clinical 
teaching.26 Future research could shed more light on these differences.
Residents’ level of training
We found that residents who are halfway through their training are most critical 
about their supervisors. Studies reporting an effect of training level on evaluation 
outcomes explain their findings by Stritters’ Vector Theory.11,14,20 This theory suggests 
that, as residents develop professionally throughout their training, their perceptions 
of the teachers’ contribution to their learning should change. In line with Stritter, 
our findings could indicate that teachers are unable to change their teaching style 
from an instructional style into a more coaching and collegial style, giving residents 
opportunities for developing responsibility and autonomy, and trusting them to 
perform tasks on their own. PGY ≥ 5 residents’ low scores on role modeling clinical 
skills indicate that this learning opportunity occurs insufficiently for them, although 
residents do appreciate this way of learning as observing experts at work remains 
important for learning. Experienced workers also referred to observing and listening 
to other workers as a means of keeping up with the changing requirements of the 
workplace.39 This could be mutually beneficial if clinical teachers ask their residents 
to provide them with feedback.32
Environmental characteristics
Our study confirms previous studies that show a greater perceived effectiveness 
of teaching in affiliated hospitals.24 One possible explanation could be that clinical 
teaching receives a lower priority in the university hospital environment than 
in affiliated hospitals, as, in an academic setting, scientific research tends to take 
priority over education.24,40 Another explanation could be that residents in affiliated 
hospitals work in smaller teams and may experience less hierarchy than residents 
in university settings, thus offering more opportunities for practice, interaction and 
effective supervision.25 Further research is needed to investigate to what extent the 
working environment influences clinical teachers’ behaviors. Factors such as the 
organizational culture, learning climate, hierarchy, and time devoted to teaching 
should be taken into account.
Self-evaluation
Research shows that self-ratings are quite poor when compared with externally 
generated measures.27,28,41-43 Our findings on the correlation between individual 
self-evaluations and residents’ ratings are in line with these findings. Most often, 
108 109
Chapter 7 Understanding residents ratings of teaching in the workplace
7
Mean scores Ranking of item scores*
 
EFFECT scales and items
Resident Clinical 
teacher
Resident Clinical 
teacher
 
Role modeling clinical skills
1 perform history taking 3.99 3.71 49 54
2 examine a patient 4.15 3.88 42 46
3 perform clinical skills and procedures 4.53 4.28 12 21
 
Role modeling scholarship
4 apply academic research results 4.25 3.88 31 46
 
Role modeling CanMEDS
5 cooperate with other health professionals while providing 
care to patients and relatives
4.25 4.29 31 19
6 communicate with patients 4.38 4.53 22  7
7 cooperate with colleagues 4.41 4.50 19 10
8 organize my own work 3.96 3.90 51 44
9 apply guidelines and protocols 4.41 4.21 19 28
10 treat patients respectfully 4.58 4.70  5  2
11 handle complaints and incidents 4.22 4.22 39 26
12 bring bad news 4.06 4.01 48 40
 
Role modeling professionalism
13 indicates when he/she does not know something 4.37 4.51 25  9
14 reflects on his/her own actions 4.25 4.29 31 19
15 is a leading example of how I want to perform as a specialist 4.23 4.22 38 26
 
Task allocation
16 gives me enough freedom to perform tasks suiting my 
current knowledge/ skills on my own
4.58 4.38  5 17
17 gives me tasks that suit my current level of training 4.58 4.40  5 16
18 stimulates me to take responsibility 4.58 4.45  5 11
19 gives me the opportunity to discuss mistakes and incidents 4.51 4.44 14 12
20 teaches me how to organize and plan my work 3.90 3.81 54 50
21 prevents me from having to perform too many tasks 
irrelevant to my learning
3.88 3.78 55 52
 
Planning
22 reserves time to supervise/counsel me 4.34 3.97 26 41
23 is available when I need him/her during my shift 4.69 4.81  1  1
24 sets aside time when I need him/her 4.58 4.55  5  5
 
Quality of the feedback
25 bases feedback on concrete observations of me 4.25 4.06 31 38
26 indicates what I am doing correctly 4.31 4.30 28 18
27 discusses what I can improve 4.31 4.15 28 32
28 lets me think about strengths and weaknesses 4.09 3.83 46 48
Table 4 Mean scores and item rankings for residents and clinical teachers on the EFFECT questionnaire
Mean scores Ranking of item scores*
 
EFFECT scales and items
Resident Clinical 
teacher
Resident Clinical 
teacher
29 reminds me of previously given feedback 3.97 3.76 50 53
30 formulates feedback in a way that is not condescending or 
insulting
4.47 4.42 15 14
 
Content of the feedback
31 my clinical and technical skills 4.43 4.20 18 29
32 how I communicate with patients 4.12 4.10 44 35
33 how I work together with my colleagues 4.12 3.94 44 42
34 how I apply evidence-based medicine in my daily work 3.96 3.66 51 56
35 how I make ethical considerations explicit 4.07 3.70 47 55
36 how I guard the limits of my expertise 4.25 3.94 31 42
 
Teaching methodology
37 reviews the learning objectives 3.83 3.64 57 57
38 asks me to explain my choice for a particular approach 
(diagnosis. therapy)
4.34 4.20 26 29
39 discusses the possible clinical courses and/or complications 4.46 4.27 16 22
40 reviews my reports 3.88 3.83 55 48
41 stimulates me to find out things for myself 4.38 4.25 22 24
42 stimulates me to ask questions 4.39 4.26 21 23
43 stimulates me to actively participate in discussions 4.25 4.10 31 35
44 explains complex medical issues clearly 4.60 4.16  3 31
 
Personal support
45 treats me respectfully 4.69 4.70  1  2
46 is an enthusiastic instructor/supervisor 4.56 4.52 10  8
47 lets me know I can count on him/her 4.56 4.61 10  4
48 supports me in difficult situations (e.g. morning report) 4.45 4.43 17 13
49 is open to personal questions /problems 4.53 4.54 12  6
50 helps and advises me on how to maintain a good work-
home balance
4.14 4.12 43 33
 
Assessment
51 prepares progress reviews 4.20 4.08 40 37
52 makes a clear link with previously set learning objectives 
during these reviews
4.18 3.80 41 51
53 gives me the opportunity to raise issues of my own 4.60 4.41  3 15
54 formulates next-term learning objectives during these 
reviews with me
4.26 4.02 30 39
55 explains how staff was involved in the assessment 3.91 3.90 53 44
56 reviews my portfolio during the assessment 3.68 3.46 58 58
57 pays attention to my self-reflection 4.38 4.12 22 33
58 gives a clear and exhaustive assessment 4.24 4.23 37 25
Note *The item with the highest score is on position 1, the item with the lowest mean score is on position 58. As for 
some items scores are equal, more items can have the same ranking position.
Table 4 Continued
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self-assessment is explored from the perspective of the accuracy of physician self-
assessment.30 However, we must move beyond what has been described as ‘guess 
your grade’ studies of self-assessment.31 From a learning perspective, we should 
focus upon the educational or practical value. Self-assessments should be part of an 
evaluation procedure which is informed by external feedback, and including clinical 
teachers’ reflection upon such external feedback, assisted by facilitators.32,44,45 The 
combination of self-assessments with resident ratings and a feedback session seems 
promising as clinical teachers took discrepancies between external feedback and 
self-assessment as a strong incentive to contemplate change.32,45
At a group level, we found that the ranking of items based on both scores correlated 
well. This indicates that residents and clinical teachers agree on strong and weak 
points in the teaching at a department. This finding is important because a feedback 
instrument can only be effective when it reflects views that are not too far removed 
from the each other.45 At present, we are using the mean resident and clinical 
teacher scores at a department level to discuss with staff and residents together in 
what ways further improvements can be made. It is a matter of future investigation 
to examine the results of this use of self-assessment as part of the EFFECT-S.
Strengths and limitations
The strength of our study includes its multi-centre, multi-specialty sample and 
the inclusion of a sufficient number of evaluations per supervisor to perform our 
analyses. Furthermore, we used a questionnaire that is strongly linked to the 
theory of workplace learning. Its main limitation is that we could not include other 
predictors from a large array of potential predictors that might have explained the 
outcomes of this study, such as ‘having participated in a formal teacher training 
program’. The findings of this study, lastly, like those of any locally conducted study, 
may not generalize beyond the Dutch Healthcare and training system.
Implications
This study revealed some factors that may influence teaching excellence, some of 
which can be influenced by faculty development, while others may be influenced by 
other measures.
It needs to be explored why female clinical teachers are rated higher by residents 
and what implications this could have for faculty development. As female clinical 
teachers are important role models for female residents, teams of clinical teachers 
should become more gender balanced. We also need to study how clinical teachers 
can learn to supervise all residents in concord with their actual training needs and 
levels. This could be incorporated in faculty development programs.
A striking recommendation would be for clinical teachers and residents to learn 
from each other. In the EFFECT system, this is stimulated by the group discussion, 
in which clinical teachers and residents discuss the quality of the clinical teaching in 
their department and make suggestions for its improvement.32
We also need to explore why clinical teaching in the university hospital is rated 
lower than that in non-university hospitals. This could lead to recommendations at 
the organizational level to further improve the residents’ learning climate and the 
clinical teachers’ working climate.
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Summary
The overall goal of this thesis was to gain a better understanding of the quality of 
clinical teaching in postgraduate medical education in order to find ways to improve 
its effectiveness. The training of residents predominantly takes place while working 
in clinical practice, where residents learn from their experiences and from social 
interaction, the main learning processes in practice. Providing clinical teachers with 
feedback on their teaching performance can be a powerful tool to support them 
in creating effective learning environments for their residents. The aims of the 
research reported in this thesis were to (1) review the literature for characteristics of 
good clinical teaching in the clinical workplace and evaluate to what extent existing 
instruments measure these characteristics; (2) design and validate an instrument 
based on relevant characteristics of learning in the clinical workplace to provide 
feedback and guidance to clinical teachers on how to supervise residents; (3) develop 
and evaluate an evaluation system for providing feedback to clinical teachers; (4) 
to examine the quality of clinical teachers participating in this evaluation system; 
and lastly to (5) investigate what factors influence the quality of clinical teaching as 
perceived by residents.
After providing a general introduction in Chapter 1, the results of a systematic 
literature review on instruments for evaluating clinical teachers are described 
in Chapter 2. Instruments were evaluated for their content and measurement 
qualities. So as to be able to evaluate the content of instruments, we described 
characteristics of clinical teaching in the workplace, using literature on learning 
in practice and good clinical teaching. Learning in the clinical setting can be 
characterized as ‘workplace learning’ which proves to be a powerful type of 
learning because of its high authenticity and active involvement in clinical work.1,2 It 
happens spontaneously by learning from experiences and social interaction. Clinical 
teachers can stimulate learning in practice in a more deliberate way by explicit 
questioning, discussion, and reflection, aiming to improve their learners’ clinical 
competence. This is called ‘professional workplace learning’, which is advocated by 
the cognitive apprenticeship model.1,3-5 Furthermore, task allocation and structuring 
are important for learners to make progress; a significant proportion of the work, 
therefore, needs to be sufficiently new to challenge them without being so daunting 
as to reduce their confidence.1,2,6,7 From the literature on clinical teaching we learn 
that excellent clinical teachers are described as role models, effective supervisors, 
dynamic teachers, and supportive individuals.8,9 Effective role models are clinically 
competent and should at least role model the CanMEDS competencies.10 This 
resulted into seven domains of clinical teaching in the clinical workplace (Box 1). 
To evaluate the measurement qualities, we did empirical research, following 
the model of standards published by The American Psychological and Education 
Research Associations. This model distinguishes five sources of validity evidence: 
(1) the content, (2) the response process, (3) the internal structure, (4) relations to 
other variables, and (5) the consequences.11-14 With regard to the content of current 
instruments for evaluating clinical teachers, we concluded that none covered all 
seven aspects of clinical teaching in the workplace adequately and that trainee 
assessment, planning teaching, and task allocation in particular were frequently 
underrepresented. The teaching of the doctors’ CanMEDS roles as communicators, 
collaborators, health advocates, and managers was also underrepresented. With 
regard to the measurement qualities, we found that numerous instruments lacked a 
clear theoretical framework and lacked sufficient validity evidence. In spite of these 
weaknesses and although providing feedback as an evaluation aim was mentioned 
most frequently, more than one-third of the instruments was or would be used for 
summative purposes such as promotion, tenure, or resource allocation.
Therefore, we developed a comprehensive instrument, based on the theoretical 
constructs of workplace learning, covering all seven domains for clinical teaching 
in the workplace, and incorporating the CanMEDS competencies. This is described 
in Chapter 3. The purpose of the instrument is to provide useful feedback in order 
to improve clinical teaching (formative use). A Delphi study involving residents, 
supervisors, medical directors, and educationalists was used to develop the EFFECT 
(Evaluation and Feedback For Effective Clinical Teaching) instrument. The response 
process (the second source of validity evidence) was explored in a pilot test and focus 
group research with 18 residents from six different disciplines. This led to the addition 
of two more items. We further investigated the third source of validity evidence 
by confirmatory factor analyses (CFA) and reliability analyses on 407 evaluations 
of 117 supervisors, collected in three medical disciplines (paediatrics, pulmonary 
diseases, and surgery) at six departments in four different hospitals. CFA yielded an 
11 factor model with a good to excellent fit and good internal consistencies. It was 
concluded that the workplace learning model proved to be a useful framework for 
developing EFFECT and that this study met the requirements with regard to the first 
three sources of validity evidence.
Chapter 4 describes the roles of clinical teachers and three instruments that are used 
most frequently in the Netherlands for evaluating clinical teachers in postgraduate 
medical education. It was concluded that having a good instrument is a precondition 
but no guarantee for quality improvement in a clinical training program. When 
providing clinical teachers with feedback, written feedback alone does not suffice to 
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induce change. A dialogue between residents and their teachers could help teachers 
to better understand the data and to formulate concrete actions.
To this purpose, we designed and evaluated a system (called EFFECT-S) for evaluating 
clinical teachers, which would focus on providing formative feedback and would 
stimulate individual as well as interpersonal reflection (Chapter 5). EFFECT-S starts 
with an introductory meeting with staff and residents at the department to inform 
them about the formative purpose of the evaluation procedure and to make tailor-
made appointments. The evaluation itself consists of (a) an internet-based self-
evaluation questionnaire for supervisors and (b) a questionnaire to be completed by 
residents, (c) a feedback report, including the mean scores per item and domain, a 
group score (the mean scores of all staff of the particular department) and the written 
comments, and (d) a face-to-face meeting (dialogue) between a supervisor and two 
residents (representing their group) and guided by a moderator (an experienced 
educationalist) from outside the department. EFFECT-S was examined by conducting 
semi-structured interviews with residents and supervisors from five departments 
in five different hospitals about feedback conditions, acceptance, and its effects. 
Interviews were analysed by three researchers using qualitative research software 
(ATLAS-Ti). Our results indicate that a carefully planned evaluation procedure can 
improve the learning climate and soften hierarchical relations at a department 
without undermining the authority of clinical teachers. We concluded that, firstly, 
EFFECT-S stimulates clinical teachers and residents to co-create shared knowledge 
of what the profession is about and a shared understanding of learning in practice 
and to reflect how workplace learning can be optimized in their communities of 
Box 1 Domains of clinical teaching in the workplace
DOMAINS OF CLINICAL TEACHING IN THE WORKPLACE
1. Physician role modeling
The clinical teacher can be observed during daily work, 
role modeling the CanMEDS roles.
2. Assigning work effective for learning
The clinical teacher makes sure that trainees perform 
tasks they can learn from, participate in daily practice with 
growing responsibility and sufficient autonomy.
3. Planning teaching
The clinical teacher plans teaching moments in daily 
work, takes time for the trainee and education, and is 
available during duty.
4. Providing feedback
The clinical teacher in his or her supervisor role provides 
feedback in order to improve performance and stimulate 
the learning process (formative use). The feedback is 
related to the CanMEDS roles.
5. Teaching methodology
The clinical teacher uses effective teaching strategies 
such as discussing learning goals, giving explanations, 
asking questions, discussing work, and giving instructions 
for further learning.
6. Assessment
The clinical teacher assesses a trainee’s performance, 
based on a portfolio that contains different assessment 
tools, in order to make go/no go decisions (summative 
use).
7. Supportive person
The clinical teacher contributes to a positive, stimulating 
learning environment by being supportive, enthusiastic, 
friendly, and accessible.
practice.15 Secondly, both parties learn how to have open communication that can 
be mutually critical while safeguarding respect and trust, which are foundational 
to all learning.3 Thirdly, residents practice their feedback skills, which is part of the 
Scholarship role as described in the CanMEDS competencies and the ‘Practice Based 
Learning and Improvement’ domain of the ACGME core competencies.16-18 This can 
be seen as a first step towards effective peer feedback. Finally, residents learn how to 
optimize their own teaching of clerks and thus learn to become good clinical teachers 
themselves.19,20 A safe evaluation environment and honest feedback were found to 
be important conditions for the success of EFFECT-S. Anonymous rating creates 
a safe evaluation environment for residents, but it impairs safety for supervisors. 
Organizing the dialogue for clinical teachers with residents that work(ed) with them 
will help to overcome this drawback. Clinical teachers feel safer when residents 
are really honest, which, in turn, is encouraged by teachers showing commitment 
to the evaluation process and willingness to change throughout the evaluation 
process. Fear of retaliation could impair residents’ honesty, but experience with 
the implementation of EFFECT-S took away this fear. While all EFFECT-S elements 
are required in order to evaluate clinical teachers effectively, the dialogue proved 
to be the highest valued element of EFFECT-S. Residents were very well able to 
facilitate reflective feedback processes. On the basis of the interviews, we added a 
team evaluation to EFFECT-S, as both clinical teachers and residents indicated they 
realized that learning opportunities and clinical teaching in the workplace depend 
on team work. Both groups wanted to share their experiences and make agreements 
with the whole team so as to realize further change. In terms of consequences, not 
only clinical teachers but also residents learned from evaluating their supervisors. 
They also indicated this had a positive impact on the culture, relations, and hierarchy 
at their department. The next question was whether teaching actually improved 
after participation in EFFECT-S.
The last two studies added to the ongoing process of validating EFFECT by 
looking for longitudinal consequences of evaluating clinical teachers, the effect 
of specific variables on the EFFECT scores, and how these scores were related to 
the self-scores. Chapter 6 describes how we examined, in a relatively small pilot 
study, changes following the evaluation of clinical teachers who had participated 
in EFFECT-S. Some clinical teachers showed improvement on their EFFECT scores 
after one year. The greatest increase was found on the teaching methodology and 
assessment subscales. We found that those who needed to improve most did so, 
but that clinical teachers who scored high at year 1 showed no or only little further 
improvement. This may be due to a ceiling effect in the measure or in what can 
be achieved realistically. Our study was not designed to attribute changes to the 
separate elements of EFFECT-S. However, the results support the conclusion that 
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participating in the EFFECT system had a positive influence on teaching effectiveness 
as measured by the EFEFCT questionnaire.
In Chapter 7, we investigated how the overall scores on EFFECT and the separate 
subscales were influenced by gender, level of training, discipline, and type of 
hospital. We found that female clinical teachers and teachers who worked in 
affiliated hospitals were rated significantly higher on specific subscales of the EFFECT 
questionnaire. Residents in their first years of training were more positive about 
their supervisors than residents in their final years of training. The residents’ gender 
did not affect the mean evaluation scores, except for the item that specifically asked 
for the role modeling function.
Finally, we found that clinical teachers tended to evaluate themselves lower than 
residents did. Clinical teachers who were rated lowest by the residents tended to 
overrate themselves, whereas those clinical teachers who were rated highest by 
residents underrated themselves. At a group level, residents and clinical teachers 
agreed on strong and weak points in the teaching at a department.
General discussion
Our research generated two main issues regarding instrument validity and the 
workplace learning model. Firstly, we were often puzzled by questions about 
the validity of instruments, from the perspective of the formative use of such an 
instrument. To put this succinctly: ‘How valid is a validated instrument?’ This issue 
was also raised in discussions with clinical teachers and residents. Secondly, we 
used the model of professional workplace learning all along as a thinking device 
for residents’ learning in the clinical workplace. We would here like to draw some 
conclusions on its usefulness in understanding how clinical teachers learned to teach 
in the clinical context. This general discussion, therefore, focuses on the following 
questions:
 - What does validation mean for an instrument that is designed for formative use?
 - How can EFFECT-S be applied to the model of professional workplace learning?
What does validation mean for an instrument that is designed for formative use?
A central issue in this thesis is the validation of the EFFECT questionnaire. What does 
validation mean for an instrument that is designed for formative use? ‘Validated 
instruments’ is often used loosely, at least in applied fields such as education 
and medicine, suggesting a dichotomy: either the instrument is valid or it is not. 
This view, however, is scientifically not sound. It has been argued that validity is 
not a property of the instrument itself, but of the instruments’ scores and their 
interpretations.11 For instruments that measure physical quantities, such as height 
or weight, the interpretation of the results seems straightforward. In assessing 
student clinical reasoning, professional skills, or clinical teaching skills, there is 
no inherent meaning; rather, the instrument attempts to measure an underlying 
construct. The results of any psychometric assessment can only be interpreted in 
terms of validity in the context of the construct it purports to assess.11 The validity of 
interpretations, moreover, is always a matter of degree, and, hence, an instrument’s 
scores will reflect the underlying construct more accurately or less accurately but 
never perfectly.11 This is why we will not end this thesis by concluding that we have 
validated the EFFECT questionnaire: the validation process needs to be continued by 
the instrument’s repeated use in practice and concomitant evaluations.
One question that was often raised by clinical teachers, residents, educationalists, 
and researchers was how many questionnaires were needed to obtain ‘valid and 
reliable’ feedback. Their assumption seemed to be that the evaluation outcome 
should be the statement of a single truth about a clinical teacher’s quality rather 
than a reflection of differing residents’ experiences. As residents differ, and the 
interaction between a clinical teacher and each resident differs, this may result in 
clinical teaching that is more adequate or less adequate for a particular resident. 
Therefore, we propose to rephrase the question concerning the validation of the 
EFFECT questionnaire as follows: What conditions need to be fulfilled for collecting 
and providing useful feedback? Beside the use of an instrument that adequately 
reflects clinical teaching, the answer to this question depends on how data are 
collected, interpreted, fed back to clinical teachers, and on evaluation consequences. 
These four issues are addressed below.
Collecting data
In our validation study (Chapter 3), residents from all disciplines indicated that 
the following factors affected their ratings: item applicability, instruction clarity, 
procedural clarity on what will happen with the results, rater anonymity, relations 
with a supervisor, training level, and time spent with their supervisor. All these 
conditions were taken into account in developing the EFFECT system (EFFECT-S). 
Based on our study, we added one extra condition: that clinical teachers show a 
positive attitude towards the evaluation and willingness to change, as we think 
that this will stimulate residents to fill in the questionnaires more honestly. We also 
found that rater anonymity caused receivers of the feedback to feel unsafe, thus 
making it more difficult for them to learn from the feedback process. In EFFECT-S 
this was partly overcome by making sure that clinical teachers held the feedback 
dialogue with residents they had worked with. Departments need to pay attention 
to this conflict of interests.
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Interpretation of the data
In general, when interpreting assessment scores, most people assume there is one 
true score, and variance is error. However, variance may reflect reality and implies 
an important message for clinical teachers too. Residents differ in what they expect 
from their teachers, in how they are able to learn effectively, and in what they need 
to learn in the workplace. In reality, not every supervisor is able or willing to fulfill 
these needs for each resident. It is possible that satisfying scores on EFFECT with 
small standard deviations reflect the teachers’ competence in adapting their teaching 
style to the different resident learning styles, whereas large standard deviations 
can be expected if teachers are unable or unwilling to adapt their teaching style 
to individual resident’s needs. Instead of trying to reduce the ‘error’, by collecting 
as many questionnaires per supervisor as possible, variance in evaluation and the 
outcome of a restricted number of resident evaluations can be useful to discuss with 
supervisors how they can learn more about dealing with different types of residents.
Feedback of the data
To have the dialogue as part of EFFECT-S is not just a way of discussing the ‘valid’ 
results of EFFECT, but should be considered part of the validating process. During 
the dialogue, scores are interpreted together and explained by residents when 
necessary, and residents and supervisors together decide what aspects are really 
important to work on, in this way validating the outcome. This makes it possible, 
for instance, to evaluate clinical teachers in small departments where only small 
numbers of questionnaires can be collected. It is important to remember that the 
goal of the evaluation is formative.
Evaluation consequences
We have seen that participation in EFFECT-S has clear learning results for clinical 
teachers, residents, their team, and the department because of the content of the 
questionnaire and the way it is used. Not only the questionnaire, therefore, but 
also the system in which it is used should be included in the validation process. 
EFFECT-S is a formative evaluation system, implying that its primary goal is for 
teachers to learn what they do well and what they could improve. Our study shows 
that EFFECT-S is a feasible system that can lead to improvements in clinical teaching. 
If the questionnaire were to be used as a high-stakes (summative) evaluation tool, 
there would be an even higher requirement for validity evidence from multiple 
sources, collected on an ongoing basis, and continually re-evaluated as clinical 
teachers develop their competence and performance.13
How can EFFECT-S be applied to the workplace learning model?
We started this thesis exploring how residents learn in clinical practice and how 
teachers could guide and stimulate residents’ professional learning. Our primary goal 
was to improve our understanding of the quality of such teaching in order to find 
ways to improve it. We applied the workplace learning model to better understand 
how residents learn in the workplace and what clinical teachers should do to support 
such learning. This appeared to be useful for both clinical teachers and residents.
What started out as an evaluation tool, gradually showed to be an effective, 
deliberate learning tool, not only for those who were evaluated but also for the 
raters. By participating in EFFECT-S, clinical teachers and residents learn jointly about 
the important aspects of clinical teaching. By filling in the EFFECT questionnaire, 
teachers and residents learn about the different domains of clinical teaching and 
become aware of and reflect on their own teaching in clinical practice. By engaging 
in the dialogue, clinical teachers reflect on their own teaching together with two 
residents. During this process, clinical teachers and residents learn by individual 
and collective conscious and critical reflection. Together, they co-create shared 
knowledge of what the profession is about and develop a shared understanding of 
learning in practice and how such workplace learning can be optimized. Both learn 
to engage in open communication that can be mutually critical while safeguarding 
respect and trust, which are foundational to all learning.3 In this way, EFFECT-S 
encompasses elements of professional learning in the workplace as described in 
Chapter 1.
When we look at how clinical teachers learn to teach, the workplace learning model 
seems applicable. The process of developing clinical teaching skills starts when 
medical students enter clinical practice, where they are trained by clinical teachers 
and residents and learn from their own experiences with good and bad examples of 
teaching. As residents, most of them will later teach students and clerks themselves, 
taking their own learning experiences as a starting-point in their teaching. Only part 
of the supervisors and even fewer residents have ever taken a faculty development 
workshop or program, although this is changing in the Netherlands, as Teach the 
Teacher courses for clinical teachers and residents are becoming more and more 
accepted or even mandatory.21 However, as initial learning from experience is 
extensive and very effective, such courses can only be a starting-point for the 
further development of understanding workplace learning and what this implies for 
teaching. EFFECT-S offers a safe method for continuous reflection and feedback, thus 
turning an evaluation instrument into a strong reflection and learning tool.
This thesis showed that EFFECT-S can help clinical teachers to continue their learning 
in practice. In Figure 1, the workplace learning model for clinical teachers has been 
applied to EFEFCT-S. Point of departure here is the recognition and acknowledgement 
of clinical teachers’ spontaneous learning processes taking place ‘below the surface’ 
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of conscious attention, summarized as learning to teach by participation in practice: 
by experience and social interaction. The first steps in professional learning involve 
individual and collective awareness of what happens in professional practice. What 
experiences do clinical teachers have; how is social interaction shaping practice? 
These questions help clinical teachers to learn from practice in a more conscious way. 
Normally, in the workplace learning model, more experienced learners help novices 
Figure 1 Workplace learning of clinical teachers in EFFECT-S (after Bolhuis)1
to learn in a more conscious way in practice, but this is an uncommon procedure 
for clinical teachers. It would be recommendable for starting clinical teachers to be 
guided by mentors.
Professional learning does not take clinical teaching practice as its only source of 
learning but should include critical assessment of professional teaching practice. Is 
this what we want that residents learn? Is this what we are expected to do here? 
Does our professional teaching practice need changes? When the competency 
model was introduced in medical specialty training in the Netherlands, this made 
new demands on clinical teachers and created a need to change. In the model, the 
double arrows represent professional practice as a source of learning (upper arrows) 
and critical assessment of professional practice (lower arrows), at both individual 
and collective levels. The arrows on the right side are bigger, as collective learning 
has a bigger impact on professional learning and on what happens in the workplace.
In professional practice, medical learners are being socialized while they learn. 
Situated learning and communities of practice frame this as the process by which 
learners become full participants in the community of practice that is medicine.22 
Communities of practice are groups of people who come together in the pursuit of 
a shared enterprise.15 This concept can be useful for a better understanding of how 
residents learn to become medical specialists, and how clinical teachers learn to 
become clinical teachers, as both kinds of learning predominantly take place in the 
same clinical workplace. However, the very characteristics that make communities 
of practice a good fit for stewarding knowledge (autonomy, practitioner-orientation, 
informality, crossing boundaries) are also the characteristics that make them a 
challenge for traditional hierarchical organizations.15,23 Hierarchical relations are 
common in clinical departments and could impair the successful implementation of 
EFFECT-S, but clinical teachers and residents who participated in EFFECT-S indicated 
that their relations developed from more hierarchical to more collegial styles. This 
could contribute to a more open working climate in which it is considered normal to 
give feedback to each other, regardless of your position, and in which residents and 
their teachers are team members of one working and learning team.
Strength and limitations
This thesis has several strengths. First, the EFFECT questionnaire was based on the 
combined theories of workplace learning and clinical teaching.1 This underlying 
theoretical framework not only promotes specific feedback and concrete 
suggestions for improvements but also functions as an educational tool, as teachers 
and residents learn what clinical teaching is about. Second, we found evidence for 
all five sources of validity described by Downing.13,14 A further strength is the use of 
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various research methodologies to answer the different research questions. Finally, 
the development and evaluation of a system for using a questionnaire in practice 
makes this study very relevant for clinical practice. Many instruments have been 
developed to evaluate clinical teachers, but hardly anything has been published 
about how to use these instruments for formative purposes.
The specific limitations of the studies comprising this thesis have been discussed 
in the separate chapters. Here we will discuss some general reflections on the 
limitations of this thesis.
A limitation of this study is that no single theory can cover all aspects of learning 
in the clinical workplace. Therefore, our theoretical model of workplace learning 
offers a simplified picture of reality. A second limitation is that most of our studies 
rely on respondents’ perceptions and that we did not observe any actual teaching 
behavior of clinical teachers. Thirdly, we did not explore other ways of providing 
feedback to clinical teachers, such as feedback from peers or educational experts. 
Finally, the studies in this thesis were conducted in the context of residency training 
in the Netherlands. As a consequence, caution is warranted in extrapolating our 
findings to other countries with different residency training programs and different 
feedback cultures. This limitation was partly overcome, as our instrument and the 
EFFECT system relies on an international literature study and is based on theory that 
is internationally recognized as being highly relevant to medical education.22
Suggestions for medical practice
Using EFFECT-S as a learning tool for both teachers and residents
Filling in a questionnaire that reflects all important aspects of clinical teaching makes 
both clinical teachers and residents aware of what clinical teaching is about and 
what clinical teachers can be expected to do. This is in line with ‘assessment for 
learning’ and makes a questionnaire an excellent learning tool. The outcomes of the 
evaluation and the dialogue, moreover, serve as a starting-point for clinical teachers’ 
further learning, which could be enhanced by coaching schemes.
For residents, EFFECT-S offers an opportunity to practice their feedback skills, 
which are part of the CanMEDS competencies and the ACGME core competencies. 
This would be useful for residents when they themselves teach clerks and when 
they engage in peer feedback in the near future. It would be advisable, therefore, 
to make residents participate in the EFFECT system at least once or twice during 
their residency training and to link their participation, for instance, to one or more 
mini-CEX for their portfolio. The feedback could be focused on different CanMEDS 
competencies, such as professionalism, communication, and organization. In their 
last years of training, residents could participate in EFFECT-S as clinical teachers and 
be evaluated by junior residents and clerks. For the latter, the EFFECT questionnaire 
needs to be adapted.
As clinical teachers’ participation in EFFECT-S may be considered a form of faculty 
development, due to its strong learning effects and its impact on clinical teaching 
quality, accreditation is recommended for these kinds of evaluation activities. The 
accreditation office of the Royal Dutch Medical Association (KNMG) has recently 
accredited participation in EFFECT-S for clinical teachers, providing an important 
incentive for its wide implementation.
Using EFFECT-S to promote a learning culture in departments
Our study of EFFECT-S indicates that a careful use of EFFECT-S may contribute to 
reciprocal learning relations. Reciprocal learning is often impeded by hierarchical 
relations in departments, as upward feedback is unusual in clinical practice and 
residents often indicate they fear retaliation for their honesty in completing a 
questionnaire. Our study showed that a carefully planned evaluation can soften 
hierarchic relations at a department without undermining the clinical teachers’ 
authority and promote a more open learning culture. A thoughtful use of EFFECT-S 
in clinical practice may thus foster a culture in which providing feedback is common 
professional practice.
Suggestions for future research
Translating findings to different contexts
The EFFECT questionnaire was developed for residency training in a clinical setting in 
hospitals. Outcomes of evaluations may be discipline-dependent.24,25 For disciplines 
like clinical chemistry, where there is little or no direct contact with patients, the 
EFFECT questionnaire needs to be adapted and re-validated. We already adjusted 
EFFECT questionnaires for disciplines such as radiology, pathology, and anesthesiology 
and are validating them at present. It would be worthwhile to investigate how 
EFFECT can be used in primary medical care, where residents mostly work with one 
clinical teacher. Furthermore, it would be worthwhile to investigate the applicability 
of EFFECT to undergraduate medical education and to other disciplines like nursing 
and allied health professions.
Further analysis of the dialogue
An essential element of EFFECT-S is the dialogue between clinical teachers and 
residents. For feedback to be effective to learners, it should stimulate their capacity 
for reflective thought.26,27 Further analysis of this dialogue process could improve 
our understanding of effective feedback strategies by residents, effects of the 
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dialogue on clinical teachers’ perceptions of the feedback, and the ways in which it 
encourages reflective thinking.
Longitudinal and long-term results of the EFFECT system
Follow-up studies could give us a more detailed understanding of the results of 
EFFECT-S: whether clinical teachers actually improve their teaching, what helps 
them and what does not, and how this can be enhanced further, for instance, by 
on-the-job coaching. At least part of this research should be done by observing 
clinical teachers in clinical practice.28 We also need to investigate what residents do 
with their learning experiences as feedback providers: do they continue to provide 
feedback to their clinical teachers? Do they improve their own teaching? What helps 
them to change their teaching, and what hinders them? Furthermore, the value of 
self-evaluations in teacher evaluation needs to be studied in greater detail. Do clinical 
teachers become better self-assessors as they continue to participate in EFFECT-S?
Factors influencing the quality of clinical teaching
We found that several factors influence residents’ ratings of their clinical teachers: 
the type of hospital, the clinical teachers’ gender and supervisory position, and the 
year of residency training. As research in this field is not consistent, we need to have 
a better understanding of how these factors are related to the quality of clinical 
teaching and what other factors should be taken into account when studying the 
quality of clinical teaching. Further research could also help us understand how 
teachers can adapt their teaching style to the residents’ needs and how this may 
reflect their evaluation scores.
Collective learning in departments
The EFFECT questionnaire was initially developed for the evaluation of individual 
clinical teachers. However, some of our results show that both teachers and 
residents recognize the importance of teamwork to promote professional workplace 
learning. If we are to understand the keys to effective clinical instruction, we must 
look beyond the power of just one individual physician on the clinical teaching 
process.28,29 The profession of medicine is a culture into which medical learners are 
being socialized as they learn. The concepts of ‘situated learning’ and ‘communities 
of practice’ frame this as the process by which learners become full participants in a 
community of practice, in this case medicine.1,22,30 These theoretical concepts were 
the cornerstones of our model of workplace learning.
However, in order to evolve from haphazard, spontaneous situated learning to 
professional learning in a professional community of practice, we need to focus on 
individual and collective awareness of and reflection on clinical practice. This implies 
we should increasing the social dimensions of learning, maximize participation, and 
maximize learning from others. Maximizing participation is founded on the view 
that learners have a legitimate role in the community and that their learning and 
participation contribute to the community’s and the institution’s growth.
The learning climate in departments concerns all involved, including patients, 
clerks, nurses, and others and requires collective awareness of and critical reflection 
on shared practices to keep up professional quality standards. Future research 
could explore how such intra- and inter-professional learning and participation in 
communities of practice could be maximized in a clinical environment. We need 
collective awareness of and critical reflection on shared practices to keep up 
professional standards and, most importantly, to deliver good quality healthcare.
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Samenvatting
Dit proefschrift gaat over de kwaliteit van opleiden in de klinische praktijk en 
manieren om de effectiviteit ervan te verbeteren. De opleiding van AIOS bestaat 
voor een groot deel uit het werken in de klinische praktijk. AIOS leren door hun 
participatie in die praktijk, van hun ervaringen en de sociale interactie. De opleider 
dient deze centrale rol van de leerprocessen op de werkplek te onderkennen en 
ervoor te zorgen dat de werkomgeving ook een goede leeromgeving is. Feedback aan 
klinisch opleiders over de manier waarop zij opleiden, kan een krachtige stimulans 
zijn om hen te helpen bij het creëren van een effectieve leeromgeving voor hun 
AIOS.
Dit proefschrift beschrijft de volgende onderzoeken: (1) een reviewstudie over de 
kenmerken van opleiden in de klinische praktijk en de kwaliteit van instrumenten 
die worden gebruikt om de kwaliteit van de klinisch opleider te meten, (2) de 
ontwikkeling en validering van een nieuw instrument, gebaseerd op relevante 
kenmerken van leren in de klinische praktijk en met het doel de klinisch opleider 
feedback te geven en te ondersteunen bij het opleiden, (3) de ontwikkeling en 
evaluatie van een evaluatiesysteem voor klinisch opleiders, (4) een onderzoek naar 
de kwaliteit van klinisch opleiders die het ontwikkelde evaluatiesysteem gebruiken 
en (5) een studie naar factoren die de kwaliteit van het opleiden in de klinische 
praktijk beïnvloeden.
Na een algemene inleiding (hoofdstuk 1), beschrijft hoofdstuk 2 de resultaten van een 
systematische reviewstudie naar instrumenten om klinisch opleiders te evalueren. 
De instrumenten zijn beoordeeld op inhoud en psychometrische kwaliteiten. Om de 
inhoud van de instrumenten te kunnen beoordelen, zijn kenmerken van opleiden 
in de klinische praktijk beschreven, gebaseerd op literatuur over leren op de 
werkplek en goed klinisch opleiden. Leren in een klinische omgeving kan worden 
getypeerd als werkplekleren, een krachtige manier van leren vanwege de grote mate 
van authenticiteit en actieve betrokkenheid bij het werk. Leren gebeurt spontaan 
vanuit ervaringen en sociale interactie. Klinisch opleiders kunnen deze spontane 
leerprocessen aanvullen en benutten door vragen te stellen en door discussie en 
reflectie te bevorderen. Dit wordt professioneel leren op de werkplek genoemd, 
wat wordt gepropageerd door het cognitive apprenticeship model. Daarbij is het 
zorg dragen voor leerzaam werk en het structureren van leerervaringen belangrijk 
voor AIOS om zich te ontwikkelen tot competente artsen. Een significant deel van 
het werk moet uitdagend zijn, maar ook weer niet zo complex dat daardoor het 
zelfvertrouwen wordt ondermijnd. Literatuur over goed klinisch onderwijs laat 
zien dat excellente opleiders goede rolmodellen zijn, goede begeleiding bieden, 
betrokken docenten zijn en als persoon de AIOS voldoende steun bieden. Effectieve 
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rolmodellen zijn klinisch competent en moeten minimaal de CanMEDS-competenties 
kunnen demonstreren in de praktijk. De literatuuranalyse leidde tot zeven domeinen 
van klinisch opleiden in de praktijk (Kader 1).
De psychometrische kwaliteiten van de gevonden instrumenten zijn beoordeeld 
volgens het model dat is ontwikkeld door the American Psychological and Educational 
Research Associations. Dit model beschrijft vijf aspecten om de validiteit van een 
instrument aan te tonen: (1) de inhoud, (2) het invulproces, (3) de interne structuur, 
(4) de relatie met andere variabelen en (5) de consequenties.
Wat betreft de inhoud van de gevonden instrumenten waarmee klinisch opleiders 
worden geëvalueerd, werd geconcludeerd dat niet één instrument alle zeven 
domeinen van klinisch opleiden afdoende dekte. Met name items over ‘beoordeling’, 
‘plannen van onderwijs’ en het ‘zorg dragen voor leerzaam werk’ ontbreken in 
meerdere instrumenten. Dit geldt ook voor het leren van de CanMEDS-rollen 
‘communicatie’, ‘samenwerking’, ‘maatschappelijk handelen’ en ‘organisatie’.
Wat betreft de psychometrische kwaliteit werd geconcludeerd dat bij een deel van 
de instrumenten een goede theoretische onderbouwing ontbreekt en dat bij een 
deel van de instrumenten onvoldoende validiteitsbewijs is geleverd. Het geven 
van feedback werd vaak als het belangrijkste doel van de evaluatie genoemd. 
Desondanks werd bij meer dan een derde van de instrumenten aangegeven dat ze 
voor summatieve doeleinden worden of zullen worden ingezet. 
Deze conclusies waren reden om een nieuw instrument te ontwikkelen, gebaseerd 
op de belangrijke rol van leren op de werkplek. Het instrument dient alle zeven 
domeinen van opleiden in de klinische praktijk te dekken en de CanMEDS-
competenties te incorporeren (hoofdstuk 3). Het doel van dit nieuwe instrument is 
het geven van bruikbare feedback waardoor het opleiden in de praktijk kan worden 
verbeterd (formatief gebruik). Er werd een Delphi-studie uitgevoerd waarin AIOS, 
supervisoren, opleiders en onderwijskundigen deelnamen aan het ontwikkelen van 
deze zogenoemde EFFECT-vragenlijst. (EFFECT staat voor: Evaluation and Feedback 
For Effective Clinical Teaching.) Het invulproces werd onderzocht in een pilotstudie 
en een focusgroeponderzoek met 18 AIOS van zes verschillende disciplines. Dit leidde 
tot de toevoeging van twee items aan de vragenlijst. In vervolg hierop werd het 
derde aspect voor validering, de interne structuur, onderzocht door middel van een 
confirmatieve factoranalyse en betrouwbaarheidsanalyses met 407 vragenlijsten 
van 117 supervisoren, verzameld binnen drie disciplines (kindergeneeskunde, 
longziekten en heelkunde) van zes verschillende afdelingen in vier ziekenhuizen. Op 
basis van de resultaten werd geconcludeerd dat de theorie over leren op de werkplek 
een goed fundament levert voor de ontwikkeling van EFFECT en dat met deze studie 
bewijs was geleverd voor de eerste drie aspecten van het valideringsproces.
Hoofdstuk 4 beschrijft de rollen van klinisch opleiders en drie instrumenten 
die in Nederland het meest frequent worden gebruikt om klinisch opleiders en 
supervisoren van de medische vervolgopleidingen te evalueren. Op basis van 
literatuur werd gesteld dat een goed instrument weliswaar een voorwaarde is, maar 
nog geen garantie biedt dat daarmee de kwaliteit van de opleiding verbetert. Het 
geven van alleen schriftelijke feedback aan klinisch opleiders blijkt niet voldoende 
om een verandering teweeg te brengen. Een dialoog tussen AIOS en hun opleiders 
zou kunnen helpen om de evaluatiegegevens beter te begrijpen en concrete acties 
te formuleren. 
In hoofdstuk 5 wordt de ontwikkeling van het evaluatiesysteem EFFECT-S beschreven 
om klinisch opleiders te evalueren. Het richt zich op het geven van formatieve 
feedback en het stimuleren van zowel de individuele als gezamenlijke reflectie. 
EFFECT-S begint met een introductie op de afdeling waarbij zowel de staf als de 
AIOS aanwezig zijn om hen goed te informeren over het formatieve doel van de 
evaluatie en om afspraken op maat te maken. De evaluatie zelf bestaat uit (a) een 
web-based zelfevaluatie voor de supervisoren, (b) een web-based vragenlijst die 
wordt ingevuld door de AIOS, (c) een feedbackrapport, dat de gemiddelde scores 
per item en per domein, de groepsscore (de gemiddelde score van alle stafleden 
van die afdeling) en de geschreven opmerkingen omvat, en (d) een evaluatiegesprek 
(dialoog) tussen de supervisor en twee AIOS die de groep AIOS vertegenwoordigen. 
Dit gesprek wordt begeleid door een moderator, een ervaren onderwijskundige, van 
buiten de afdeling. EFFECT-S werd onderzocht door middel van semigestructureerde 
Kader 1 Domeinen van opleiden in de klinische praktijk
DOMEINEN VAN OPLEIDEN IN DE KLINISCHE PRAKTIJK
1. Rolmodel
De klinisch opleider kan worden geobserveerd tijdens 
het dagelijkse werk, is een rolmodel voor de CanMEDS-
competenties.
2. Zorgdragen voor leerzaam werk
De klinisch opleider zorgt ervoor dat de AIOS taken 
uitvoeren waar zij van kunnen leren, voldoende 
participeren in de klinische praktijk met daarbij een 
groeiende verantwoordelijkheid en autonomie.
3. Plannen van onderwijs
De klinisch opleider plant onderwijsmomenten tijdens 
het dagelijkse werk, neemt tijd om de AIOS op te leiden 
en is beschikbaar tijdens de dienst.
4. Feedback geven
De klinisch opleider geeft feedback om het handelen 
van de AIOS te verbeteren en het leren te bevorderen 
(formatieve feedback). De feedback is gerelateerd aan de 
CanMEDS-competenties.
5. Doceervaardigheden
De klinisch opleider maakt gebruik van effectieve 
doceervaardigheden zoals het bespreken van de 
leerdoelen, uitleg geven, vragen stellen, nabespreken van 
het werk, discussiëren en instructies voor verder leren 
geven.
6. Beoordeling
De klinisch opleider beoordeelt de klinische competentie 
van de AIOS, gebaseerd op het portfolio dat verschillen-
de beoordelingsinstrumenten bevat, met als doel go/
no-go-besluiten te nemen (summatief gebruik).
7. Persoonijke steun
De klinisch opleider draagt bij aan een positief, 
stimulerend opleidingsklimaat door de AIOS te steunen 
en enthousiast, vriendelijk en benaderbaar te zijn.
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interviews met opleiders en AIOS van vijf afdelingen van vijf ziekenhuizen over de 
voorwaarden, acceptatie en de consequenties van het geven van feedback. De 
interviews zijn geanalyseerd door drie onderzoekers met gebruik van ATLAS-Ti, een 
softwarepakket voor het analyseren van kwalitatieve data. 
Een veilig evaluatieklimaat en eerlijke feedback bleken belangrijke voorwaarden voor 
het succesvol implementeren van EFFECT-S. Het anoniem invullen van vragenlijsten 
verhoogde de veiligheid voor AIOS, maar verminderde de veiligheid voor opleiders. 
Het organiseren van de dialoog tussen een opleider en AIOS die met de opleider 
werken of hebben gewerkt, bleek hieraan tegemoet te kunnen komen. Klinisch 
opleiders voelden zich veiliger als de AIOS echt eerlijke feedback gaven, hetgeen 
weer werd gestimuleerd als opleiders zich positief uitten over de evaluatie en bereid 
waren hun gedrag te veranderen als gevolg van de evaluatie. Angst voor nadelige 
gevolgen op termijn kon de eerlijkheid van AIOS ondermijnen, maar door te werken 
in de praktijk met EFFECT-S werd deze angst minder.
Alle afdelingen waren positief over EFFECT-S. Hoewel alle elementen van EFFECT-S 
nodig waren, bleek de dialoog het hoogst gewaardeerde element van EFFECT-S te 
zijn. AIOS bleken in de dialoog (tijdens het feedbackgesprek) de reflectie van de 
opleider op zijn of haar opleidingsvaardigheden te bevorderen.
Het bleek dat niet alleen opleiders, maar ook AIOS veel leerden van het evalueren 
van de opleiders. Ten eerste stimuleerde het werken met EFFECT-S tot het creëren 
en delen van kennis over wat de professie inhoudt. Het leidde tot een gedeeld inzicht 
over leren op de werkplek en zette aan tot gezamenlijke reflectie over hoe dit leren 
kan worden verbeterd binnen hun communities of practice. Ten tweede leerden 
beide partijen hoe zij open en kritisch kunnen communiceren en daarbij respect 
en veiligheid waarborgen, wat fundamenteel is voor het leren. Ten derde oefenden 
AIOS hun feedback vaardigheden, wat onderdeel is van de CanMEDS-competentie 
‘kennis en wetenschap’ en het ‘practice based learning and improvement’ domein 
van de ACGME-competenties. Dit kan worden opgevat als een eerste stap in het 
geven van intercollegiale feedback. Ten slotte leerden AIOS hoe zij hun eigen 
opleidingsvaardigheden met betrekking tot coassistenten kunnen verbeteren en 
daarmee hoe zij goede opleiders kunnen worden. 
AIOS en opleiders gaven aan dat het werken met EFFECT-S een positief effect had op 
de cultuur, relaties en hiërarchie binnen de afdeling. De hiërarchische verhoudingen 
werden verzacht zonder dat de positie van de opleider werd ondermijnd.
Op basis van de interviews werd een groepsevaluatie toegevoegd aan EFFECT-S, 
omdat zowel AIOS als opleiders tot het besef kwamen dat het creëren van 
leermogelijkheden en goed opleiden op de werkplek afhangt van goed teamwerk. 
Beide groepen wilden hun ervaringen delen en afspraken maken met het hele 
team om verdere veranderingen te realiseren. De volgende vraag was of de 
opleidingskwaliteiten ook inderdaad verbeterden na een EFFECT-evaluatie.
De laatste twee studies hebben bijgedragen aan de verdere validering van EFFECT 
door te kijken naar de longitudinale effecten van het evalueren van klinisch opleiders, 
de effecten van specifieke variabelen op de EFFECT-scores en hoe deze scores zich 
verhouden tot de zelfscores. Hoofdstuk 6 beschrijft een relatief kleine pilotstudie 
naar veranderingen van de EFFECT-scores nadat opleiders hebben deelgenomen 
aan EFFECT-S. Een deel van de opleiders liet een verbetering zien van hun EFFECT-
scores na een jaar. De grootste verbeteringen werden gevonden in de domeinen 
‘doceervaardigheden’ en ‘beoordeling’. De opleiders die het meest moesten 
verbeteren, deden dit ook daadwerkelijk. Opleiders die bij de eerste evaluatie al 
hoog scoorden, verbeterden niet of slechts heel weinig. Dit kan het gevolg zijn van 
een plafondeffect van de meting of van de opleiders zelf. De resultaten ondersteunen 
de conclusie dat participatie aan EFFECT-S een positief effect heeft gehad op de 
effectiviteit van de klinisch opleider, gemeten met de EFFECT-vragenlijst.
Hoofdstuk 7 beschrijft een studie waarin de samenhang werd onderzocht tussen de 
overall scores op de EFFECT-vragenlijst en de afzonderlijke domeinscores enerzijds 
en geslacht, jaar van de opleiding van de AIOS, de discipline en het type ziekenhuis 
anderzijds. Ook de samenhang tussen de zelfevaluatie en evaluatie door de AIOS werd 
onderzocht. Vrouwelijke klinisch opleiders en opleiders die werken in geaffilieerde 
ziekenhuizen scoorden significant hoger op bepaalde domeinen van de EFFECT-
vragenlijst. AIOS die in het eerste jaar van hun opleiding zitten, waren positiever over 
hun opleiders dan AIOS die aan het einde van hun opleiding zitten. Het geslacht van 
de AIOS had geen invloed op de scores, behalve bij het item waarin specifiek naar 
de rolmodelfunctie wordt gevraagd. Tot slot werd gevonden dat klinisch opleiders 
die het laagst werden beoordeeld door AIOS, zichzelf overschatten, terwijl opleiders 
die hoge scores kregen van de AIOS, zichzelf juist onderschatten. Op groepsniveau 
stemden de scores van AIOS en opleiders met betrekking tot de sterke en zwakke 
punten van de afdeling overeen.
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En dan is het zover, ik kan beginnen aan het allerlaatste onderdeel van mijn 
proefschrift: het dankwoord. Ik rond met dit proefschrift een periode in mijn leven 
af en tevens vormt het ook weer het begin van een nieuwe fase, waarbij alles wat ik 
afgelopen jaren heb mogen leren me zeker van pas zal komen. Dit heb ik te danken 
aan al die mensen, die mij op een of andere wijze hebben bijgestaan in deze periode. 
Mijn promotoren Roland Laan, Richard Grol en Michel Wensing. Roland, ik vind het 
geweldig om jou als promotor te hebben. Onze levens kruisen elkaar al vanaf de 
middelbare school. We zijn op dezelfde dag afgestudeerd en werken al weer lange 
tijd samen op het gebied van het medisch onderwijs. Een passie die we samen 
delen. Dank voor al je kritische vragen en het vertrouwen in mij dat ik ook een goede 
onderzoeker kan zijn. Ik verheug me op alles wat we nog samen zullen creëren.
Richard, onze band gaat ook al terug naar lang geleden. Het was de tijd dat ik op 
je dochter paste. Jij was altijd enthousiast over mijn onderzoek en gaf snel en met 
precisie je feedback. Je was constructief, maar schuwde het niet om echt eerlijk te 
zijn. Dat gaf me soms het gevoel dat ik weer helemaal opnieuw moest beginnen, 
maar juist die momenten waren erg leerzaam voor mij. 
Michel, je begon als copromotor, vanaf het begin had je een scherp oog voor de 
methodologische aspecten. Je gaf me allerlei voorbeelden van goed opgezet 
onderzoek en met een enkel zinnetje ‘kijk hier eens naar’ was je feedback duidelijk. 
Je reageerde altijd heel snel als ik iets had gestuurd en je input was altijd to the 
point. Soms temperde je mij in mijn enthousiasme over de EFFECT: een goede 
onderzoeker is immers altijd kritisch over zijn of haar eigen resultaten. En ook dat is 
leerzaam geweest.
Mijn copromotor Sanneke Bolhuis. Lieve Sanneke, vanaf de dag dat wij onze 
werkkamer deelden, is een dialoog op gang gekomen, die niet meer is gestopt. Je 
kennis over leren is indrukwekkend, je bereidheid om die te delen met anderen 
getuigt van een groot en warm hart. Dank zij jou is mijn interesse voor het leren op 
de werkplek mijn passie geworden. Jouw feedback sneed altijd hout, je opgeheven 
vinger legde je vervolgens op de zwakke plekken van mijn onderzoek. Om dan samen 
verder uit te zoeken hoe het dan beter zou kunnen. We hebben veel meegemaakt en 
gedeeld afgelopen jaren. Ook in de periode dat het mij even tegenzat was je er. Dan 
gingen we samen naar een concert in plaats van een artikel bespreken – je voelde 
goed aan wat ik nodig had. Ik verheug me nu al op onze filosofieweekenden!
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Remco Feskens, mijn steun en toeverlaat op methodologisch gebied. Het ging soms 
letterlijk met vallen en opstaan, maar wat de cijfers betreft ben jij een kei.
Rikkert Stuve, de textconsultant. Lieve Rikkert, veel dank voor het editten van mijn 
teksten. Je maakte er altijd iets heel fraais van. Een artikel is zelfs zonder enige 
tekstaanpassing geplaatst in Medical Teacher. Een mooier compliment kun je niet 
krijgen. 
Alle AIOS, ANIOS, opleiders, supervisoren en onderwijskundigen die hebben 
meegewerkt aan de ontwikkeling en implementatie van EFFECT. Zonder jullie 
belangeloze input en medewerking was er niets van terecht gekomen. Alle suggesties, 
commentaar en support hebben eraan bijgedragen dat EFFECT is geworden wat 
het nu is. Speciaal wil ik ook alle mensen van de leerhuizen in de verschillende 
ziekenhuizen van de OOR-ON en daarbuiten bedanken voor hun medewerking om 
EFFECT te implementeren. 
Onderzoek doen was in mijn geval nooit een eenzame taak. Ik prijs mij gelukkig 
met zeer veel geweldige collega’s dichtbij en verder weg. Allereerst natuurlijk mijn 
collega’s van het onderwijsinstituut en in het bijzonder de medewerkers van EKO, die 
het mij mogelijk hebben gemaakt om aan mijn proefschrift te kunnen werken. Sharif, 
dank dat jij vond dat promoveren en leiding geven aan EKO wel te combineren was. 
Diny, veel dank voor het bewaken van mijn agenda, voor alles wat je doet wat ik niet 
zie en voor het redigeren van de teksten van mijn proefschrift. Wilma en Emmy, dank 
voor het regelen van allerlei zaken waar ik al lang niet meer aan toe kom, waardoor 
dingen niet in het honderd lopen. Albert, dank voor je hulp bij de laatste loodjes. 
De jonge onderzoekers, met wie we de heerlijkste etentjes hadden en waar je je 
‘onderzoekersleed’ kon delen. Mijn collega onderwijskundigen en onderzoekers in 
het land wil ik bedanken voor de inspirerende discussies en bijeenkomsten. Het is 
altijd weer een feest jullie te ontmoeten. 
Het EFFECT-team: Tim Klaassen, Marieke de Visser, Charles Spronk, Stefan Verweij, 
Hanne Verweij, Karin van Bijsterveld en Laura Sander. Dat een proefschrift er alleen 
kan komen met een goed team hebben jullie wel bewezen. Het was pionieren, 
proberen en veel reflecteren. Ieder van jullie heeft een unieke bijdrage geleverd aan 
EFFECT, we vullen elkaar enorm goed aan en geven elkaar ruimte om te excelleren. 
Ik hoop dat we nog veel EFFECT-etentjes zullen hebben waarbij het nuttige en het 
aangename steeds weer bijzonder goed matchen!
Mijn hardloopmaatjes van de dinsdag en de zondag. Zonder jullie had ik het niet 
volgehouden. Soms voelde het afmaken van dit proefschrift als de laatste kilometer 
van een halve marathon, maar ik wist dat het zou lukken! Agnes, Jeanne en Ireen, 
jullie zijn in de loop der jaren echte vriendinnen geworden. We hebben al heel 
wat kilometers samen afgelegd en heel wat vreugd en sores tijdens de trainingen 
gedeeld. Als we aan een loop beginnen ga je die ook afmaken, want voor ons geldt: 
‘stoppen is geen optie’. 
Muziek houdt me in balans. Lieve Janneke, je geeft me al weer ruim 12 jaar celloles. 
In het eerste telefoongesprek in november 2000 zei je waarschuwend: ‘maar er moet 
wel gewerkt worden!’ Nou, dat vond ik geen probleem! Het verwoordde kernachtig 
hoe nauw leren en werken verbonden zijn met elkaar. In de les wordt zeker hard 
gewerkt, maar het is ook een rustpunt dat ervoor zorgt dat ik de vaak hectische 
weken goed doorkom. En nu het proefschrift af is, komt er hopelijk weer voldoende 
tijd om cello te spelen. 
Mijn twee paranimfen, Tim Klaassen en Stefan Verweij. Beste Tim, toen ik een 
presentatie gaf bij onderwijskunde over stagemogelijkheden bij ons, was je gelijk 
gegrepen door de simulatietrainingen. “Ik wist niet dat dat bestond. Gaaf zeg!” Na 
je stage ben je bij ons komen werken als onderwijskundige. Je bent vanaf het begin 
ook betrokken geweest bij EFFECT en coördineert alles. Dit jaar start je met jouw 
promotieonderzoek naar teamvaardigheden. Nou, een ding is zeker: jij hebt ze! ik 
vind het een eer om jouw copromotor te mogen zijn. 
Lieve Stefan, het is bijzonder dat een zoon ook de paranimf is. De familie zit normaal 
gesproken op de eerste rij, maar jij verdient een plaats op het podium. Je bleek van 
alle markten thuis: vragenlijsten uitzetten, output maken, het logo ontwerpen, de 
website maken en ook nog de kaft van dit boekje ontwerpen. Van cruciaal belang 
voor mijn proefschrift en jouw scriptie is onze schrijfweek in Eerbeek geweest. Jij 
moest Zuid-Koreanen via Twitter lokken voor jouw onderzoek, ik werkte aan de 
inleiding en de discussie. Je zus Hanne kwam ook nog schrijven aan haar scriptie. 
En na een dag hard werken beloonden we ons met een Law & Order. Die week was 
succesvol: de scripties zijn af, mijn proefschrift nu ook (doedoem)!
Lieve Marijke, mijn hartsvriendin, wat mis ik je. In de winter van 2011 zou ik een 
maand naar jou in Noorwegen komen om mijn proefschrift voor een groot deel af 
te maken, maar het ging anders. Ik ben wel bij je geweest toen, maar kort daarvoor 
was bij jou een ongeneeslijke ziekte vastgesteld. We hebben nog een intens half 
jaar gehad. Dit proefschrift draag ik op aan jou, jij die altijd geïnteresseerd was in 
wetenschap, met wie ik eindeloos kon discussiëren over het belang van feedback, 
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over samenwerken, eigenlijk over alles. ‘Spiegel im Spiegel’ klinkt voor eeuwig naar 
sneeuw…
En tot slot veel dank aan mijn familie. Lieve pa en ma, wat jammer dat jullie er 
vandaag niet bij zijn, maar ik weet zeker dat jullie heel trots geweest zouden zijn. 
Mijn vier lieve, grote broers en schoonfamilie, het is allemaal goed gekomen met die 
(schoon)zus van jullie, ook al doet ze dan soms van die aparte dingen. Mijn lieve zus 
Hanny, dank voor alle steun door dik en dun. Nu is er weer tijd voor ons maandelijkse 
uitje!
Lieve pa en ma Cox, dank voor jullie liefde en warmte, ik voelde me gelijk thuis bij 
jullie. De soep, appeltaart en het slaatje smaken altijd heerlijk en zo vertrouwd!
Lieve Stefan, Hanne en Leonne, mijn liefste kids, wat ben ik blij om jullie mams te 
zijn. Jullie zien opgroeien was een groot feest, jullie je weg zien gaan in deze wereld 
vervult me met trots en vertrouwen. Lon, de vlaggen kunnen uit! Ik bof zo met 
jullie levenspartners Diede, Buck en Thomas. Jullie halen het beste in elkaar boven. 
Richard, oneindig veel dank dat wij dit samen hebben kunnen doen.
Lieve Guido, Ruben en Cyril, mijn liefste stiefkids, ik bof met al die mannen. Het is 
geweldig om jullie te zien opgroeien, ieder op zijn eigen wijze. Ik vind het bijzonder 
daar aan bij te mogen dragen. En Isabella zorgt inmiddels voor wat vrouwelijk 
tegenwicht. Ik zie uit naar mooie tijden in ons nieuwe huis!
Lieve Albert, het laatste jaar was best zwaar, maar we hebben ons er geweldig 
doorheen geslagen. Bedankt voor al je liefde en steun de afgelopen jaren. Met jou 
wil ik honderd worden.
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en Ontwikkeling (EKO) van het onderwijsinstituut van het UMC St Radboud. Naast 
haar eigen onderzoek richt zij zich op het verder ontwikkelen en stimuleren van 
het onderzoek van onderwijs. Daarnaast begeleidt zij onder meer afdelingen 
bij het verder vormgeven van het competentiegericht opleiden, geeft diverse 
docentcursussen en is sinds 2013 lid van het kernteam voor de curriculumherziening 
van geneeskunde en biomedische wetenschappen. 
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2007 vele medisch specialisten op tot instructeur van diverse Advanced Trauma 
Life Support-cursussen in binnen en buitenland. Als Educational Consultant bij de 
European Society of Intensive Care Medicine werkt zij van 2001 tot 2008 mee aan de 
PACT-modules, een e-learning pakket voor de opleiding tot intensive care arts. Van 
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2005-2008 is zij lid van de BBOV, een landelijke commissie die de vervolgopleidingen 
ondersteunt bij het vormgeven van het competentiegericht opleiden. Zij geeft 
workshops over onder andere competentiegericht opleiden en beoordelen op de 
werkplek in binnen- en buitenland.
Van 1984-1994 is zij bestuurslid van de Vereniging voor Vrouwelijke Artsen (VNVA) 
van de regio Nijmegen. Zij is momenteel actief binnen de werkgroep seksespecifieke 
geneeskunde van de VNVA. In 2002 organiseert zij het onderwijscongres van de 
Nederlandse Vereniging Voor Medisch Onderwijs en is van 2004-2007 redactielid 
van het Tijdschrift voor Medisch Onderwijs (TMO).
Lia heeft drie kinderen. Ze woont in Nijmegen met haar huidige partner Albert Cox 
en zijn drie kinderen.
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